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Foreword 
 
The purpose of this report of the California Water Quality Monitoring Council is
comprehensive monitoring program strategy for California, a ten-year plan to a
goals related to the design and implementation of water quality and as
monitoring progr

 to lay out a 
chieve ambitious 

sociated ecosystem 
ams, the use of monitoring data in assessments and decision making, and the 

nt of tools and supporting infrastructure to enable wide access to data and 

itoring groups, 
ach year collecting water 

 data must be turned into useable 
us of our waters and 

ality, and the 

programs were developed to address site-specific issues or to fulfill different statutory or 
ctives and methods to 

rent studies to 
ss the data. There is 

ring the 
rnia Environmental Protection Agency (Cal/EPA) and the California Natural Resources 

ifornia Water 
ers of the 
rce 

, citizen monitoring 
 public. The breadth of representation on this council is 

its recommendations 
ta collection and 

ision makers and 
etaries for 

Rather than focusing on technical details, such as methods consistency and standard data 
formats, the December 2008 recommendations presented a new solution. The Monitoring 
Council believes that the 
assessment and reporting efforts is first to provide a platform for intuitive, streamlined access to 
water quality information that directly addresses users’ questions. Theme-specific workgroups, 
under the overarching guidance of the Monitoring Council, evaluate existing monitoring, 
assessment and reporting efforts and work to enhance those efforts so as to improve the 
delivery of water quality information to the user, in the form of theme-based internet portals. 
 

developme
information products. 

The Problem 
Many local, state, and federal agencies, regulated dischargers, volunteer mon
and hundreds of water bond grant recipients spend millions of dollars e
quality and associated ecosystem data in California. These
information to help decision makers and stakeholders understand the stat
aquatic ecosystems, public health and welfare issues related to water qu
effectiveness of agency programs to manage our water resources. 
 
But California’s water quality information system is defective. Because current monitoring 

regulatory compliance mandates, there are inconsistent monitoring obje
collect and assess the data, making it impossible to integrate data from diffe
develop valid information. And there is no single user-friendly place to acce
a tremendous opportunity for improvement. 
 
In response, State Senate Bill 1070 (Kehoe) was signed into law in 2006, requi
Califo
Agency to establish, through a Memorandum of Understanding (MOU), the Cal
Quality Monitoring Council. As approved by the two Agency Secretaries, memb
Monitoring Council (see inside front cover) represent state regulatory and resou
management agencies, the regulated community, water supply interests
groups, the scientific community, and the
unique. 
 
SB 1070 required that by December 1, 2008 the Monitoring Council report 
for maximizing the efficiency and effectiveness of existing water quality da
dissemination, and for ensuring that collected data are available for use by dec
the public. Those initial recommendations were submitted to the Agency Secr
Environmental Protection and Natural Resources.  

The Monitoring Council’s Vision 

best way to coordinate and enhance California’s monitoring, 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#product
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Each portal is developed and maintained by a theme-specific workgroup, st
experts representing key stakeholders for their specific theme. Each workgr
existing monitoring programs within their theme, developing monitoring and ass
methods and data management procedures according to performance me
Monitoring Council. The goal is to achieve only the degree of standardiza
users’ needs. The Monitoring Co

September 23, 2010 Draft 

affed by issue 
oup coordinates 

essment 
asures defined by 

tion necessary to meet 
uncil establishes common policies and guidelines for the 
ograms they represent; and acts as a clearinghouse for 

ing the My Water 
 a single, global access point to a set of 

ls for water quality monitoring data and assessment information. The 
itively clear questions that are readily understood by decision 

s, and the public: 

ss to summary 
ailed questions. 
formation 

s, Bays & Estuaries. The 
ean and Bay 

of state and local 
tal 

his web portal, 

he 
f state agencies 
nd legacy 

leased in 

r each water 
body type. The first Aquatic Ecosystem Health portal focuses on Wetlands. The 
California Wetland Monitoring Workgroup coordinates the efforts of twenty three state, 
federal, and local  the extent and health of California’s wetlands. 
Their California Wetlands portal was released in March of this year. 

• The Safe to Drink portal initially focuses on groundwater quality. The Water Boards’ 
Groundwater Ambient Monitoring and Assessment (GAMA) program currently gathers 
groundwater quality data from a variety of state and federal agencies for comparison 
with drinking water standards, as displayed through their GeoTracker GAMA map-based 

workgroups and the monitoring pr
standards, guidelines, and collaboration. 

“My Water Quality” Internet Portals 
To illustrate its vision, the Monitoring Council and its workgroups are develop
Quality website (www.CaWaterQuality.net) to provide
theme-based internet porta
website is designed around intu
makers, agency managers, legislators, scientist

• Is our water safe to drink? 

• Is it safe to swim in our waters? 

• Is it safe to eat fish and shellfish from our waters? 

• Are our aquatic ecosystems healthy? 

• What stressors and processes affect our water quality? 

Each question leads to a series of web pages that provide map-based acce
assessment products and more detailed monitoring data that address more det
Links along the left-hand side of each page enable users to access technical in
specific to each theme. 

• The Safe to Swim portal initially focuses on Coastal Beache
Beach Water Quality Workgroup and the Central/Northern California Oc
Water Quality Monitoring Group coordinate the monitoring efforts 
agencies and coastal dischargers, and the assessment efforts of regional environmen
interests. These data and a variety of assessment tools are included in t
released to the public in July 2009. 

• The Safe to Eat Fish and Shellfish portal initially focuses on sport fish. T
Bioaccumulation Oversight Group is a collaborative effort of a number o
and others to assess the accumulation of pollutants, such as mercury a
pesticides, in fish that people eat. A portal based on their work was re
December 2009. 

• Aquatic ecosystem health information is presented in separate portals fo

organizations to assess

http://www.cawaterquality.net/
http://www.waterboards.ca.gov/mywaterquality/safe_to_eat/index.shtml
http://www.californiawetlands.net/
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information tool. The Safe to Drink portal, based on this tool, was released in October of 

reams 
Multi-Agency 

k is developing a Marine Rocky Intertidal Ecosystem section of a future 
using on the San 

ur initial 
sources and largely 

r answers to the public about our water quality and aquatic ecosystems in a 

es and organizations 

  

 focusing on 
ronmental outcomes. 

in briefings to Secretary 
ster Snow, and 
ring Council to 

 and 2010 demonstrate that the 
 the structure and the motivation for more 

s standardization. It has 
ased on partnership 

 experience as 
mmends the comprehensive water quality 

monito

Legislative M
SB or Environmental 
Pro n with the Monitoring 
Cou  strategy. Specifically, 
California W 1(a) states, in part: 

onitoring, assessment, 
and reporting efforts, and shall recommend specific actions and funding needs necessary 
to coordinate and en

(5) (A) The recommendations shall be prepared for the ultimate development of a 
cost-effective, coordinated, integrated, and comprehensive statewide network for 
collecting and disseminating water quality information and ongoing assessments of the 
health of the state’s waters and the effectiveness of programs to protect and improve the 
quality of those waters. 

(B) For purposes of developing recommendations pursuant to this section, the 
monitoring council shall initially focus on the water quality monitoring efforts of state 

this year.  
 
Other workgroups are organizing to develop additional portals. The Healthy St
Partnership is developing a Stream and River Ecosystem Health portal. The 
Rocky Intertidal Networ
Ocean Portal. An Estuary Health Portal is also being considered, initially foc
Francisco Bay-Delta estuary. 
 
The My Water Quality portals provide tremendous opportunities and benefits. The fo
portals represent a tremendous accomplishment, developed with scant re
volunteer efforts. They  

• delive
manner easy to understand; 

• provide the opportunity to highlight the important work of the agenci
involved; 

• permit broader-based assessments than were heretofore possible; and

• automate the annual reporting efforts of governmental organizations by
meaningful envi

 
The Monitoring Council’s vision and initial portals have been presented 
for Environmental Protection Linda Adams, Secretary for Natural Resources Le
key legislative staff. All have been highly supportive and encouraged the Monito
proceed with implementation. 
 
The four prototype web portals developed during 2009
Monitoring Council’s approach furnishes both
efficiently addressing technical issues such as data formats and method
fostered the organization of several issue-based collaborative workgroups b
among multiple entities with a common interest in a particular issue. Using this
proof of concept, the Monitoring Council reco

ring program strategy for California that is presented below. 

andates and Agency Agreements 
1070 and the November 26, 2007 MOU between the Secretaries f
tection and Natural Resources task the Water Board, in coordinatio
ncil, with developing a statewide comprehensive monitoring program

ater Code Section 1318
(4) The monitoring council shall review existing water quality m

hance those efforts. 
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rds, the 
l Commission, the 

the Department of 
, and the State 

l seek to build 

escribe the means 
complish both of 

isting water quality 
effective delivery of 

r quality information to the public and decisionmakers. 

ment projects financed by the state provide 
ard to achieving 

 
Cal

C. Sec. 1251 et 
 coordination with the 

nds upon the 
and other monitoring capabilities and describes how 

ll of the state’s 
r time. The 
lementation. The 

nical, integration, and 

ailable information, to 
uired from discharge 
cies, and recipients of 

toration projects. 

 data entry and 
y public access via the Internet. To the maximum extent possible, the geographic 

location of the areas monitored shall be included in the data system. 

te of the state board’s surface water ambient monitoring program needs 
tion of 

te shall include 
 fully implement the 

coordinated, comprehensive monitoring network, including, but not limited to, funding, 
staff, training, laboratory and other resources, and projected improvements in the 
network. 

 
The MOU established the following Monitoring Council responsibilities for carrying out the 
mandates of SB 1070: 

In an effort to: 1) reduce redundancies, inefficiencies, and inadequacies in existing water 
quality monitoring and data management programs in order to improve the effective 
delivery of sound, comprehensive water quality information to the public and 

agencies, including, but not limited to, the state board, the regional boa
department, the Department of Fish and Game, the California Coasta
State Lands Commission, the Department of Parks and Recreation, 
Forestry and Fire Protection, the Department of Pesticide Regulation
Department of Health Services. 

(C) In developing the recommendations, the monitoring council shal
upon existing programs rather than create new programs. 

(6) Among other things, the memorandum of understanding shall d
by which the monitoring council shall formulate recommendations to ac
the following: 

(A) Reduce redundancies, inefficiencies, and inadequacies in ex
monitoring and data management programs in order to improve the 
sound, comprehensive wate

(B) Ensure that water quality improve
specific information necessary to track project effectiveness with reg
clean water and healthy ecosystems. 

ifornia Water Code Section 13181(e) states, in part  
In accordance with the requirements of the Clean Water Act (33 U.S.
seq.) and implementing guidance, the state board shall develop, in
monitoring council, all of the following: 

(1) A comprehensive monitoring program strategy that utilizes and expa
state’s existing statewide, regional, 
the state will develop an integrated monitoring program that will serve a
water quality monitoring needs and address all of the state’s waters ove
strategy shall include a timeline not to exceed 10 years to complete imp
strategy shall be comprehensive in scope and identify specific tech
resource needs, and shall recommend solutions for those needs so that the strategy may 
be implemented within the 10-year timeframe. 
. . .  
(4) Methodology for compiling, analyzing, and integrating readily av
the maximum extent feasible, including, but not limited to, data acq
reports, volunteer monitoring groups, local, state, and federal agen
state-funded or federally funded water quality improvement or res

(5) An accessible and user-friendly electronic data system with timely
read

. . . 
(7) An upda
assessment in light of the benefits of increased coordination and integra
information from other agencies and information sources. This upda
identification of current and future resource needs required to

September 23, 2010 Draft 



A Comprehensive Water Quality Monitoring Program Strategy for California Page 11 
 
 

 financed by the 
ess with regard to 

Monitoring Council responsibilities 

d 
rdinate 

t and improve the 
focus on the efforts of 

orts that have 
gional scales, 

ement technologies that could facilitate data 
onvergence of 

rage that could accelerate 

responsibilities, the Monitoring Council—including its 
tives from Cal/EPA and Natural Resources—developed the 

oard staff. This 

uncil’s vision and 
d portal 
tion 13181(e)(7) 

rdination 
mprehensive monitoring program strategy. To address 

 has revised its Monitoring and Assessment Strategy and 
e program’s focus to monitoring 

SW  tools and 
ass r body types and 
ben

Str
The bilities for the two Agencies: 

cooperation and involvement 
nd departments. The 
tion efforts of this 

MOU. This MOU focuses on agency programs within Cal/EPA and Resources. Key 
programs located within the Department of Public Health should be included with the 
agreement of the Executive Director of the Department of Public Health. Once the basic 
infrastructure for im been established, additional monitoring and 
assessment programs may be considered. 

Under this MOU, the responsibilities of the Secretaries of Cal/EPA and Resources 
(collectively "the Secretaries") include, but are not limited to, the following: 

1. The Secretaries will direct their boards, departments, and offices to establish and 
cooperatively participate in the Monitoring Council for improving integration and 

decisionmakers; and 2) ensure that water quality improvement projects
state provide specific information necessary to track project effectiven
achieving clean water and healthy  ecosystems, the 
under this MOU include, but are not limited to, the following: 
. . .  
3. Review existing water quality monitoring, assessment, and reporting efforts an

recommend specific actions and funding and staffing levels necessary to coo
and expand those efforts, as needed, to create an ongoing assessment of the health 
of the state's waters and the effectiveness of programs to protec
quality of those waters. The Monitoring Council shall initially 
state agencies. The Monitoring Council should build on existing eff
successfully achieved key objectives of SB 1070 on statewide or re
promote new information manag
integration and sharing, and identify key circumstances where a c
interests among agencies provides an opportunity for leve
progress toward the SB 1070's objectives. 

 
Pursuant to these mandates and 
agency representa
recommended comprehensive monitoring program strategy in coordination with the 
Surface Water Ambient Monitoring Program (SWAMP) and other Water B
document is the culmination of that effort. 

The Role of SWAMP 
SWAMP has played a key role in the development of the Monitoring Co
is poised to be a significant player in the issue-specific workgroup an
development structure. As quoted above, California Water Code Sec
requires an update of the SWAMP needs assessment, in light of the coo
provided by the recommended co
this mandate, SWAMP
Assessment Framework (see Appendix 5), adjusting th
and assessment of water body types and beneficial uses that have been the forte of 

AMP activities to date. In addition, SWAMP has developed numerous
istance mechanisms that will aid workgroups that address the wate
eficial uses not covered by SWAMP.  

ategy Implementation 
 MOU also established responsi

This MOU cannot be successfully implemented without the 
of numerous state agencies, boards, commissions, conservancies, a
Secretaries for Cal/EPA and Resources will oversee the implementa

plementing the MOU has 

September 23, 2010 Draft 
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dination of water quality and related ecosystem monitoring, assessment, and 

at water quality 
ojects, including bond-funded grant projects financed by the state, 

include the ability to track project effectiveness with respect to specific water quality 

ssible, but lacks 
learly, the 

tal Protection 
ion of necessary 

anagement support 
esolution. On 

(i.e., workgroup formation) and to fund initial portal development. To date, such funding has 
largely been provided by SWAMP and the U.S. Environmental Protection Agency (USEPA). A 
similar funding commitment is needed from organizations within the Natural Resources Agency. 
 

coor
reporting. 

2. The Secretaries will establish policies and procedures to ensure th
improvement pr

and ecosystem health. 
 
The Monitoring Council is poised to help guide implementation wherever po
direct authority to implement the comprehensive monitoring program strategy. C
responsibility for implementing the strategy falls to the California Environmen
Agency and the California Natural Resources Agency, including the allocat
resources. Agency action is vital to the success of this strategy. High-level m
will be needed, including broad-based organizational involvement and conflict r
funding, it has become apparent that seed money is needed to get coordination going 

September 23, 2010 Draft 
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Chapter 1: Introduction 
 
The Monitoring Council has spent the 20 months since the release of its D
recommendations

ecember 2008 
at report, 

 preparing the 
 (see Appendix 2 of 

Four prototype web 
 made available for public access on the Monitoring 

h and Shellfish) 

 portal concept 
stablishing 
 scientists directly 

sessment of the 
ta. There is a 

ing role and to ensure 
ent products. This necessarily involves more 

ssential; it 
 statewide level 

eveloping these 
he Monitoring 

 performance 

a functioning 
institutional and 

recommendations 
e empirical basis for 

rs, for moving 
for in the statute. 

ach clarifies the problem 
SB 1070 (Kehoe, 2006)described a number of problems that hamper the ability of managers, 
scientists, and the public to find, access, and use water quality and related ecosystem 
monitoring data and resu s are widely acknowledged, attempts to solve 
them have had only limited success because of the diversity of monitoring programs and 
organizations conducting monitoring, the sheer volume and variety of data they produce, and 
the number of databases and data systems in which data are stored. In particular, the absence 
of clear user-driven questions has made it more difficult to develop a useful analysis of data 
integration and access problems. 
 

 (CWQMC 2008) implementing the first steps called for in th
empirically testing the assumptions underlying those recommendations, and
technical and institutional infrastructure needed for their full implementation
the Monitoring Council’s first Annual Progress Report (CWQMC 2009)). 
portals have been developed and been
Council’s portal website (www.CaWaterQuality.net), focusing in order on: 
 
• Swimming safety at beaches (Safe to Swim) 
• Human health risk associated with sportfish consumption (Safe to Eat Fis
• Drinking water safety, with a focus on groundwater (Safe to Drink) 
• Aquatic ecosystem health, with a focus on wetlands status (Wetlands) 
 
The Monitoring Council found a generally high level of enthusiasm for the web
among parties both inside and outside state agencies and had little difficulty e
productive partnerships with data sources, users of assessment products, and
involved in the analysis and interpretation of monitoring data. 
 
Developing these web portals showed that the Legislature was correct in its as
status of water quality and associated ecosystem monitoring programs and da
clear need for a body such as the Monitoring Council to fulfill a coordinat
access to coordinated data and statewide assessm
than the assembly of data and connections between databases, although this is e
also requires developing assessment questions, methods, and products at the
that respond to a variety of users’ questions and perspectives. The process of d
proof-of-concept web portals has also validated key assumptions underlying t
Council’s core philosophy and confirmed the gains in efficiency of analysis,
assessment, and reporting possible from the portal approach.  
 
Developing the prototype portals also enabled the Monitoring Council to establish 
workgroup structure and define the core elements of the infrastructure (both 
technical) needed to support complete implementation of the December 2008 
(CWQMC 2008) over the longer term. These accomplishments provide th
the Monitoring Council’s recommendations, presented in the following chapte
forward with the ten-year Comprehensive Monitoring Program Strategy called 

1.1 The Monitoring Council’s appro

lts. While these problem

September 23, 2010 Draft 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb_1070_full_report_final.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb_1070_full_report_final.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070chptrd.pdf
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In contrast, the web portal that addresses the core question: Is it safe to swim
(and secondary questions such as: How clean was my beach, lake, or stream 
month?) provides the context needed to effectively evaluate and then resolve
access problems. The construction of the web portal motivated the Monitori
“Safe to Swim” workgroup to expand and then organize their knowledge about m
programs that focus on this question. As a result, the workgroup has a much
(Figure 1) of (1) the major sources of data available to answer this question sta
data are currently not in databases that can readily be accessed by the web po
which assessments are not produced in a timely enough manner to be useful to port

September 23, 2010 Draft 

 in our waters? 
during the past 

 coordination and 
ng Council and its 

onitoring 
 clearer picture 

tewide, (2) which 
rtal, and (3) 

al users. 
Similarly, attempting to apply assessment methods statewide compelled both the Wetlands and 

g designs and data 
 results.  

these data gaps and inconsistencies and, to be fair, these issues have not prevented individual 
programs from meeting their objectives. However, without the goal of producing statewide 
assessments and a mechanism for integrating and displaying information at this scale, there 
was little motivation (or need) to improve data access or coordination. 
 
 

Safe to Swim workgroups to explicitly confront inconsistencies in monitorin
aggregation methods that diminished the statewide applicability of assessment
 
Scientists and managers involved with these monitoring programs had long been aware of 

 
 
 
Figure 1. Schematic of the categories of monitoring programs that produce data relevant to the 
Safe to Swim web portal. Past efforts at bringing monitoring data together in an integrated 
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statewide database have focused on ocean beaches, and a few county-level m
programs at lakes and rivers. Data from other significant inland freshwater mo
have yet to be addressed. The workplan for this theme

September 23, 2010 Draft 

onitoring 
nitoring efforts 

 therefore includes efforts to incorporate 
data flows from these remaining program types into the web portal. 

o collaborate on 
 and the public 

ring Council’s 
s use of a wider 

ual state agencies. 
reamlined and accelerated data 

rces at one of the 
ellfish web portals 

matically improve 
ions. Quicker 
tools built into the 

re, agency 
Statewide Data 
fficer, as one of 
s developed this 

h dividends can be 
 use automated 

mance reporting requested by its Office of 
llfish web portal makes 

om individual lakes to 
 available only 
tatic products. 

ng, or define, multiple 

plementing the Monitoring Council’s Recommended Comprehensive 

d its primary purpose – to 
 Comprehensive 

tions of this report 
er 2), which is 

n-year implementation plan (Chapter 3). Implementation will 
require: 
 
• Further developing th eb portals 
• Initiating three additional ecosystem health-related web portals already identified 
• Expanding outreach to new partners, both within state agencies and outside of state 

government, and their inclusion in both existing and new theme-based workgroups 
• Identifying the next set of priorities for portal development 
• Adapting lessons learned from the 2009 effort to the Monitoring Council’s plans and 

procedures  

 

1.2 Web portals foster solutions and improve efficiency 
The process of constructing the web portals requires scientists and managers t
articulating meaningful assessment questions that are both useful to managers
and based on credible science. This collaboration, combined with the Monito
design principles for the web portals, fosters creative problem solving that make
range of insights, tools, and resources than are available strictly within individ
For example, the Safe to Swim workgroup has proposed a st
management and reporting pathway that makes greater use of technical resou
regional data centers, while both the Wetlands and Safe to Eat Fish and Sh
incorporate mapping features developed by outside partners. 
 
As the web portals continue to develop, they will enable state agencies to dra
the accuracy and efficiency of many of their routine and ad hoc reporting funct
access to data and assessment products, combined with query and reporting 
web portals, will make it much easier to respond to questions from the Legislatu
managers, and the public. Such gains in efficiency have been identified in the 
Strategy Report, released in July 2009 by the Office of the Chief Information O
the major benefits of improved data integration. Even the prototype web portal
year by the Monitoring Council have already begun to demonstrate how suc
achieved. For example, the State Water Resources Control Board is planning to
outputs from the web portals in annual perfor
Research Planning and Performance. And the Safe to Eat Fish and She
it possible to quickly create customized assessment products, at scales fr
the entire state, using monitoring and assessment results that were previously
from separate databases, agency reports, and agency websites, and only as s
The web portals provide the more powerful ability for users to choose amo
perspectives that suit their particular information needs. 

1.3 Im
Monitoring Program Strategy 
In its first two years of effort, the Monitoring Council has accomplishe
provide the empirical basis for developing clear recommendations for the

ute. The following secMonitoring Program Strategy called for in the Stat
describe the Monitoring Council’s core philosophy and approach (Chapt
fundamental to the success of the te

e four initial prototype w

http://www.cio.ca.gov/Government/Publications/pdf/Statewide_Data_Strategy_Report_Final_v1_0_08062009.pdf
http://www.cio.ca.gov/Government/Publications/pdf/Statewide_Data_Strategy_Report_Final_v1_0_08062009.pdf
http://www.cio.ca.gov/Government/Publications/pdf/Statewide_Data_Strategy_Report_Final_v1_0_08062009.pdf
http://www.cio.ca.gov/Government/Publications/pdf/Statewide_Data_Strategy_Report_Final_v1_0_08062009.pdf
http://www.cio.ca.gov/Government/Publications/pdf/Statewide_Data_Strategy_Report_Final_v1_0_08062009.pdf
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rmanent technical and institutional infrastructure 
needed to support this expanded and ongoing effort 

 

 Designing and implementing the more pe
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Chapter 2: Philosophy and Approach 
 
The Monitoring Council’s primary vision is that the creation of broader and 
access to monitoring data and statewide assessment products through a set o
web portals provides the catalyst to improve the efficiency and effectiveness of 
water quality and associated ecosystem monitoring and assessment program
element of this vision is the philosophy that the theme-based web portals thems
to the success of efforts to improve access and create statewide assessment 
validated by the prototypes developed during 2009 and 2010, creation of the
promotes and organizes critical improvement

more streamlined 
f theme-based 
California’s 

s. A fundamental 
elves are central 

frameworks. As 
 web portals 

s in monitoring, assessment, and reporting that are 
sed only on technical coordination. This 

e Monitoring Council’s five-

e 

within an overall context of transparent and continual improvement. As described more fully in 
cil plays a role made up 

groups are 
itoring, developing 

eet all six performance measures 
e performance 
 elements of its 

ments mean that 
ortals will never be completely “finished” or “perfect” 

t requirements 
tcomings of the 

d (see Sections 

• The Monitoring Council itself should play a central role in critiquing the web portals, and their 
s for their continual 

he partners needed 
to continue developing and improving the web portals and their underlying monitoring and 
assessment programs 

• The web portals should provide the framework to both motivate and guide the effort needed 
to correct problems and develop enhanced capabilities 

 
Organizations whose success is critically dependent on innovation, high quality, and/or high 
reliability explicitly cultivate just such a culture of open and transparent self-criticism and 
continual improvement. The Monitoring Council’s central role in this process is illustrated in 
Figure 2. 
 

impossible to achieve in a strictly bottom-up effort focu
philosophy provides an essential foundation for each element in th
part approach to achieving the goals set by the Statute. 

2.1 A philosophy of transparent, continual improvement 
The Monitoring Council has established an operating philosophy that defines th
complementary roles of the Monitoring Council and the theme-based workgroups, working 

Section 2.2.1 (A Flexible Organizational Structure), the Monitoring Coun
equally of leadership, coordination, and support, while the theme-based work
responsible for the majority of the technical work involved in coordinating mon
assessment methods, and developing the portals themselves. 
 
For the web portals to work as intended, they must m
described below in Section 2.2.2 (Performance Measures). In order to meet th
measures, the Monitoring Council has identified the following principles as key
operating philosophy: 
 
• Constantly evolving data, technology, and management information require

the web p
• The best way to ensure web portals are as responsive as possible to curren

and constraints is to be as open as possible about the strengths and shor
web portals and the data and assessment methods on which they are base
1.1 and 1.2 above) 

underlying monitoring and assessment programs, and in facilitating plan
improvement 

• Such transparency builds credibility and encourages the involvement of t

September 23, 2010 Draft 
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Figure 2. The Monitoring Council’s central role in promoting and organizing a p
continuous improvement in statewide assessments. 

2.2 A five-part approach to assessment and data integration 
The Monitoring Council (CWQMC 2008) described a five-part solution e

rocess of 

ssential to achieving its 
vision of broader data access through theme-based web portals. While these five elements 

 gained since then 
cept of how these elements 

etailed 

remain central to the Monitoring Council’s approach, the practical experience
(CWQMC 2009) has added detail and texture to the original con
would function together. The five elements are listed here, followed by more d
descriptions of how the Monitoring Council conceives them to operate after 20
experience: 
 

 months’ 

ps that operate 

se to evaluate, 
, and reporting efforts. These performance 

 Water Monitoring 
PA elements as 

 for the complete 

ination1 of monitoring and assessment methods that achieves an appropriate balance 
between statewide consistency and regional flexibility  

                                        

• An organizational structure built on decentralized, issue-specific workgrou
within common policies and guidelines defined by the Monitoring Council  

• A set of performance measures which each theme-based workgroup will u
coordinate and enhance monitoring, assessment
measures are adapted from USEPA’s 2003 report Elements of a State
and Assessment Program (USEPA 2003) and map directly onto the ten E
described in CWQMC (2008) 

• A single, global point of entry to water quality data, and a design template
set of theme-based web portals  

• Coord

         
m “standardization” to refe1 The CWQMC uses the ter r to the use of identical methods. In contrast, 

“coordination” refers to the use of methods that, while technically different, produce comparable results 
that provide the basis for data integration, comparisons across programs, and larger-scale and more 
complex assessments. Given the effort required to develop, promulgate, and maintain standardization, 
and the large number of partners involved in the web portals, the Council has opted for coordination. 
Standardization will be used as a final resort where coordination cannot produce the needed degree of 
comparability. 
 

September 23, 2010 Draft 
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se and data management practices necessary for more efficient data access and 

orts to 
ot simply link to 

is for conducting 
ilability of 

workgroups with developing and 
ssessments that in the past could not be conducted because 

theme-specific 
 the Monitoring 

 itself or review 
tep because the 
 the visible ones 

 as methods coordination and data management procedures. The Monitoring 
Council has established a basic template for the core assessment questions, modeled after 

 of status and trends at 
roblems 

eating 
nagement 
ring programs that 

ng Council will encourage and/or assist with outreach to 
additional potential partners and review and comment on draft assessment products and web 

nt and 
th developing State 

(CEDEN) system and its network of regional data centers. Finally, the Monitoring Council will 
support as pective ring Council and the 
mmarized in Table

Table 1. Respective roles o cil and orkgroups (or other 
partners) on the six main monitoring program elements defined for the Monitoring Council’s 
efforts in CWQMC (2008) and adapted from USEPA’s 2003 report Elements of a State Water 
Monitoring and Assessment Program (USEPA 2003). 
 
Monitoring program element 
 

ncil role Workgroup / partner role 

 Databa
integration  

 
There is a crucial difference between the Monitoring Council’s approach and past eff
provide improved data access and coordination. The Monitoring Council will n
monitoring databases and encourage the more widespread use of standards. Rather, the 
Monitoring Council will use improved data access and coordination as the bas
higher-level syntheses and assessments at the statewide level. The ready ava
statewide data will enable the Monitoring Council to task its 
applying statewide performance a
of problems like that illustrated in Figure 1. 

2.2.1 A flexible organizational structure 
The Monitoring Council has established an organizational structure based on 
workgroups operating within common policies and guidelines established by
Council. The Monitoring Council will either pose the core assessment questions
and sign off on questions developed by the workgroup. This is a critical initial s
assessment questions structure the remaining features of the web portal, both
such as maps, assessment products, and links to other web-based resources, as well as the 
invisible ones such

those in the four prototype portals, that focuses on map-based depiction
a range of spatial scales, and on the success of efforts to correct or improve p
(Appendix 3, Guidelines for Workgroups and the Development of My Water Quality Theme-
Based Internet Portals). 
 
Once established, workgroups are responsible for developing the web portal, cr
appropriate guidelines for monitoring and assessment methods and data ma
procedures, and disseminating these guidelines to local and regional monito
generate raw data. The Monitori

portal prototypes. The Monitoring Council will also ensure that data manageme
integration procedures are coordinated as needed across themes, comply wi
policies, and are compatible with the California Environmental Data Exchange Network 

provide technical  needed. The res roles of the Monito
workgroups are su
 

 1. 

f the Monitoring Coun  the theme-based w

Monitoring Cou

1. Strategy, objectives, design Collaborate w/workgroup on 
assessment strategy 

Ensure compatibility with related 
themes 

Comment and review 
 

Define core management questions 
Develop assessment strategy, 

detailed monitoring objectives 
and design(s) 
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element up / partner role Monitoring program 
 

Monitoring Council role Workgro

2. Indicators and methods tewide coordination 
Comment and review tors and measurement 

oordination statewide 

Set goals for sta Develop, improve, coordinate 
indica
methods 

Improve c
 

3. Data management 
es 

Ensure coordination across themes 

pp

Implement data management 
procedures, user interfaces, 
applications 

4. Consistency of assessment end Ensure assessment targe

ide
w 

evelop new or apply existing 
hods 

ordination statewide, while 
ding access to a variety of 
 perspectives 

5. Reporting Define reporting guidelines 
r improved

ng f
ew 

Design and produce assessment 
s 
porting functions to 
t agency reporting 

nts 
 

ent responses to program 
 

nput to program 

d highlight resource needs 

Set basic guidelines, design 
principl

as needed 
Provide technical su ort 

ts questions D
 

points 
at statewide scale 

Set goals for statew
Comment and revie

 coordination 
assessment met

Improve co

 
provi
data

 

Set goals fo  efficiency of product
existing reporti

nd revi
unctions Develop re

supporComment a
 requireme

6. Program sustainability Conduct periodic program 
evaluations 

Create and update program plans 
Obtain needed resources 

Implem
evaluations

Provide needed i
planning 

Predict an
 
Within this general framework, the past 18 months’ efforts have highlighted the
flexibility in both working relationships and technical approaches, given the
which each effort started, the level of existing coordination, and the specific t
posed by each theme. For example, the Wetlands workgroup included a comprehensive range 
of stakeholders from its inception, while the Safe to Swim workgroup’s membe
focused only on ocean beaches and the need to satisfy mandates of the feder
(Beaches Environmental Assessment and Coastal Health Act of 2000, Amendments to the 
Federal Water Pollution Control A

 need for 
 different points from 

echnical challenges 

rship initially 
al Beach Act 

ct). Similarly, the Safe to Swim web portal was designed and 

borative effort 

 was developed 
 Quality Monitoring 

Act of 2001 (AB 599, Liu)). This portal will soon include data from the Department of Toxic 
Substances Control’s (DTSC) EnviroStor system, which is being expanded to include additional 
sources of groundwater m
 
While the Monitoring Council’s workgroups are organized around a single theme and have a 
statewide focus, there are programs that operate at the smaller watershed or regional scale, but 
that nevertheless are potentially useful partners for the Monitoring Council’s efforts. These 
regional scale programs have a wide range of missions and sponsors, ranging from volunteer 
water quality monitoring to collaborative watershed assessments and large-scale ecosystem 

implemented by State Water Board staff, while the Wetlands web portal was developed by 
external partners, and the Safe to Eat Fish and Shellfish web portal was a colla
between State Water Board staff and external partners. The Safe to Drink web portal is 
structured around the State Water Board’s GeoTracker GAMA system, which
independently to address a separate piece of state legislation (Groundwater

onitoring data.  

September 23, 2010 Draft 
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monitoring and restoration programs. The Monitoring Cou
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ncil’s organizational structure provides 

data management methods, and disseminating 
ailable to and usable 

to the 

• Creating new subthemes to represent integrated assessments of aquatic ecosystem health 
d assessments 

g as they are 
ophy. Key to any development path, however, is 

ponsibility for 
s approach depends 
ach web portal and 

nd 
ther partners. However, the 

 four prototype portals, and preliminary discussions with 
 importance of 

ship 
 Monitoring Council 

e.  

arks (Table 2) 
ssment 

ix. A description of 
orkgroup will use 

nd reporting efforts 
in order to develop specific actions and estimate funding needs necessary to coordinate and 
enhance those efforts. Appendix 4, Tenets of a State Wetland and Riparian Monitoring Program 
(WRAMP), produced by the California Wetlands Monitoring Workgroup, illustrates the type of 
detailed evaluation the Monitoring Council envisions each workgroup will produce. As a key part 
of such evaluations, workgroups must ensure that monitoring designs and assessment 
approaches target core management questions. The performance measures provided the 
structure for a preliminary evaluation of a wide range of monitoring and assessment efforts 
described in Appendix 3 of CWQMC (2008) and summarized in Table A3.2. of that Appendix. 
 

three ways to collaborate with programs focused on the regional scale: 
 
• Supporting coordination of monitoring and 

these to regional scale programs, to ensure that key data types are av
by the Monitoring Council’s theme-based web portals 

• Incorporating specific elements of regional programs into workgroup efforts to develop 
statewide assessments (e.g., stream bioassessment monitoring, which could be input 
statewide healthy streams subtheme) 

at the regional scale, especially those with statewide impact (e.g., integrate
of the San Francisco Bay-Delta Estuary) 

 
The Monitoring Council is willing to support a range of such relationships, as lon
compatible with the Monitoring Council’s philos
the maintenance of strong relationships with the entities with primary res
conducting statewide assessments for each theme. The Monitoring Council’
on their involvement to assure the accuracy and relevance of all aspects of e
to ensure adequate access to needed data and expertise. 
 
Table 1 and the portal development guidelines (Appendix 3) define core roles a
responsibilities for the Monitoring Council, the workgroups, and o
past 18 months’ experience with the
other theme-based monitoring and assessment efforts, have highlighted the
flexibility and adaptability in the early stages of workgroup development and relation
building. As these relationships mature and workgroups gain experience, the
expects that roles and responsibilities will become more formalized over tim

2.2.2 Performance measures 
The Monitoring Council adopted a set of performance measures and benchm
based on USEPA’s 2003 report Elements of a State Water Monitoring and Asse
Program (USEPA 2003), but condensed USEPA’s list of ten elements to s
these six performance measures can be found in CWQMC (2008). Each w
these measures to evaluate existing water quality monitoring, assessment, a
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Table 2. Benchmarks associated with each of the six performance measures u
Monitoring Council and the theme-based workgroups to evaluate existing web
assessment programs and to tr

September 23, 2010 Draft 

sed by the 
-portals and 

ack the Monitoring Council’s progress toward meeting the goals 
b portal developm

 

 
asures 

of each we ent effort. 

Evaluation criteria Rating benchmarks / performance me

1. Strategy, objectives, design ted, target 
 objectives; 

sed on questions or 

s implicit in program 
coordinated and not 

directly used to structure design effort 
 and focused on 

mmon objectives 
d inform all aspects of 

Low: No core questions; no, or many undifferentia
audiences; poorly articulated or conflicting
uncoordinated monitoring efforts not focu
objectives 

Medium: Core questions and target audience
design; objectives implicit but only partly 

High: Core questions coordinated, clearly stated,
specific audience(s); clearly stated and co
address coordinated core questions an
design 

 
2. Indicators and methods ot validated; no QA 

edium: Indicators and methods validated but not coordinated 
t are poorly matched to 

lidated, and clearly documented 
t match monitoring 

s or documentation 
ium ut are not coordinated 

o data 
ata management 

lly support access to 

 
stency of assessment end cedures used or 

ated; assessment 
oordinated 

High: Data analysis methods and assessment tools fully validated, 
tewide, while providing a 

5. Reporting 
ium: Intermittent static reports, available with some effort 

High: Readily available regular static and dynamic reports focused on 
core questions and objectives; ability to create user-defined 

ultiple scales and from multiple perspectives 
 

6. Program sustainability Low: No systematic program evaluation, planning, or long-term 
funding devoted to infrastructure needs related to coordination 
and data integration 

Medium: Intermittent internal program review and planning that may 
or may not include infrastructure needs; limited funding for 
infrastructure 

Low: Indicators and methods uncoordinated, n
procedures or plan 

M
statewide; QA procedures exist bu
objectives and not coordinated statewide 

High: Coordinated, scientifically va
indicators, methods, and QA procedures tha
objectives 

 
3. Data management Low: No data management procedure

Med : Data management procedures exist b
statewide and only poorly support access t

High:  Coordinated and clearly documented d
procedures are coordinated statewide and fu
data at multiple levels 

4. Consi points Low: No data analysis or assessment pro
documented 

Medium: Data analyzed but methods not coordin
tools exist but not fully validated or c

clearly documented, and coordinated sta
variety of valid perspectives on the data 

 
Low: No reporting process or products 
Med

reports at m
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Evaluation criteria 
 

Rating benchmarks / performance measures 

High: Regular external program evaluations and planning for all 
program needs and for statewide integration 

 

2.2.3 A single, global point of entry 
A central design feature of the Monitoring Council’s approach is that all them
portals, and the water quality data and assessment products they provide, w
through a single, global point of entry. This point of entry has been establish
www.CaWaterQuality.net (Figure 3). The Safe to Swim link provides acc
interface and a set of secondary questions (Figure 4). The Aquatic Ecosystem
provides access to a 

e-based web 
ill be accessible 
ed at 

ess to a map-based 
 Health theme 

series of subthemes that address a variety of aquatic ecosystem types 
Council has 

fic workgroups 

damental data 
d data, assessment 
sue. By providing a 

point will also 
tes maintained by 

rtal provides a link to the GeoTracker 
GAMA program website (and soon will also include DTSC’s EnviroStor system), the Safe to 
Swim web portal to Heal the Bay’s beach report card website, and the Safe to Eat Fish and 
Shellfish portal to the fish consumption advisory website of the Office of Environmental Health 
Hazard Assessment (OEHHA), in addition to a large number of additional state, federal, and 
non-governmental organization (NGO) websites and databases. 
 
 

(Figure 5). Figures 3, 4, and 5 also illustrate the page design the Monitoring 
established for these higher-level entry points, and with which the theme-speci
must comply (Appendix 3). 
 
The main function of this global point of entry is to solve the long-standing, fun
access problem, namely, that it can be confusing and time consuming to fin
products, and background information relevant to a particular question or is
direct connection to the individual theme-based web portals, this global entry 
provide organized access to a broad range of relevant databases and websi
other entities. For example, the Safe to Drink web po

September 23, 2010 Draft 
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Figure 3. The Monitoring Council’s global point of entry to monitoring and assessment 
information for all theme-based web portals (www.CaWaterQuality.net) 
 
 

September 23, 2010 Draft 
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Figure 4. The main Safe to Swim portal page provides a template for the home pages of 
individual theme or sub-them portals. 
 
 

September 23, 2010 Draft 
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ber of separate 
 

ccessful 
 4). Inconsistent 

ake it impossible 
ing consistent 

onitoring 

Experience to date with the four prototype portals, as well as experience from past attempts at 
improving coordination, suggests that the Monitoring Council will encounter a range of situations 
regarding monitoring designs, indicators, measurement methods, and assessment approaches. 
As a result, coordination  pathway or present the same challenges for 
each theme, and different sets of guidelines will be applicable for different themes. For example, 
beach water quality monitoring programs apply the same assessment thresholds, based on AB 
411, but have different monitoring design philosophies, with the result that measures of the 
frequency and magnitude of beach closures have different meanings for different programs. As 
another example, the wetlands theme faces a situation in which common monitoring methods 

 
Figure 5. The Aquatic Ecosystem Health web page provides access to a num
subtheme portals focused on different categories of aquatic ecosystems.

2.2.4 Coordination of core program elements 
Improving the comparability of monitoring program elements is crucial to the su
functioning of the theme-based web portals (see Table 1, especially criteria 1 –
monitoring designs and/or methods, indicators, or assessment approaches m
to present credible and reliable assessments at the statewide scale. Thus, mak
progress toward improved statewide coordination is an important part of the M
Council’s workplan (see Chapter 3). 
 

will not follow the same

September 23, 2010 Draft 
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have been agreed on, but there is as yet no agreed-on 

September 23, 2010 Draft 

framework for interpreting monitoring 

wide coordination. 
rogram elements 

e assessments 
te guidelines 

el guidelines 
 Sections 1.1 and 2.1) 

s some useful statewide information 
gaps and/or inconsistencies. As explained above, this 

re and motivation for a transparent process of continual 

oviding a global 
s of theme-based web portals. These in turn enable access to a wide 

ssessment, and 
ort for 

download a variety of 

l for and the 
ill require finding, 

er of sources, and 
rences in needs and 

 efforts, and are in 
 as a whole. The Office of the Chief Information Officer 

ribes the State’s 
gration. While it 
e’s data 

lops its own 
 with the State’s 

rategy by establishing 
 are then linked 

ded. The State Water Board’s Surface 
EN network (Figure 6) 

uncil’s web portals. 
tem (CERES) 

metadata catalog and is a distributed enterprise system intended to be flexible enough to 
accommodate multiple requirements. The CEDEN regional data center nodes fulfill the role of 
intermediary between lar
architecture has been designed to create a long-term solution for delivering complex, scalable, 
user-friendly applications and information to a wide variety of users. 
 
CEDEN is committed to participating in the USEPA’s National Environmental Information 
Exchange Network (NEIEN) and in implementing their standards for service oriented 
architecture (SOA) and web services. These frameworks structured the initial design and 

results and arriving at consistent conclusions about wetland status.  
 
As explained in CWQMC (2008), not all aspects of all programs require state
The Monitoring Council will therefore work with each workgroup to identify p
that require such larger-scale statewide coordination to support comprehensiv
and those that can vary regionally to support local needs. Where national or sta
already exist, the Monitoring Council will encourage adoption of the highest-lev
available. In all cases, however, the Monitoring Council’s philosophy (see
is to present available information in a web portal as soon a
is available, even if it contains data 
approach creates the structu
improvement of data, methods, and assessment products (see Figure 2) 

2.2.5 Improved data management 
The Monitoring Council’s approach to improving data access is premised on pr
point of access to a serie
range of other data sources as needed to fulfill the web portals’ analysis, a
reporting functions. This will require comparable data statewide, technical supp
infrastructure and tool development, and the ability for users to query and 
data and assessment products. 
 
Work on the prototype web portals to date has demonstrated both the potentia
challenges of this goal. Fully implementing the set of web portals envisioned w
accessing, and integrating many different data types from a large numb
providing monitoring data and products to users with valid, often wide, diffe
perspectives. These challenges are not limited to the Monitoring Council’s
fact an important issue for the State
recently released its Statewide Data Strategy Report (OCIO 2009), which desc
approach to overcoming widespread problems related to data access and inte
lays out basic principles for the design, functioning, and integration of the Stat
management systems, it also allows for needed flexibility as each agency deve
solutions and strategies. The Monitoring Council’s approach is compatible
strategy and is based on two key elements.  
 
The first element involves implementing a distributed data management st
locally centralized access and data input points at regional data centers, which
with an exchange network to bring data together as nee
Water Ambient Monitoring Program has implemented the distributed CED
which may evolve into the primary source of data to the Monitoring Co
CEDEN relies on the California Environmental Resources Evaluation Sys

ger state systems and small to medium data providers. CEDEN’s 
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implementation of CEDEN, which became operational in 2010. However, the sy
requires a substantial amount of development, both of its basic infrastructure
needed 

September 23, 2010 Draft 

stem still 
 and of applications 

to support the theme-based web portals, and this effort is outlined in the workplan in 
Chapter 3.  
 
 
 

MLML
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Regional 
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Figure 6. Schematic depiction of the CEDEN network, illustrating the relationships of the 

The second element of the Monitoring Council’s data management approach is a data 
management workgroup that will play a critical coordinating role to ensure that the theme-based 
workgroups: 
 
• Meticulously define their data requirements 
• Identify data requirements that cut across multiple themes and that therefore should be 

coordinated 
• Employ data management strategies that comply with appropriate national and state 

guidelines 

 

regional data centers to each other, to regional data sources, and to the external EPA Exchange 
Network. 
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 body 
 overall responsibility for oversight and support of individual themes’ data management 

 which shows the Monitoring Council’s data 
management workgroup interacting with the theme-based workgroups at critical points and 
supporting needed coordination across workgroups. 
 

 Have a well-established mechanism for communicating data management issues to a
with
efforts 

 
These functions are illustrated in Figure 7,

 
 
Figure 7. The Monitoring Council’s data management workgroup will support data management 
efforts of each theme-based workgroup, as well as playing a coordinating role where data 
requirements cut across 
 
In addition to looking inward toward the theme-based workgroups, the Monitoring Council’s data 
management workgroup will look outward to o other partners within and outside of state 
government to ensure that the Monitoring Council’s data management strategy remains aligned 
with State and federal initiatives and takes advantage of opportunities to utilize useful tools and 
approaches developed elsewhere.  

multiple themes. 
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lity and associated 
 projects do not 

re of these projects. In 
Resources 

ulate 

ecessary to track project effectiveness with regard to achieving 
 describing the 

d water quality 
ed at the 

rev BS). Some of their 
rec ent projects funded by 
Pro l Recommendations for 
Mo

e members from 
e to three 
grams. Frequently 

ss/failure of their 
ng waters. Inadequate 

nitoring programs 
experience with 

nitoring objectives 
xperience and 

s) were 
t reductions. 

sition 84 grant 
estion-

 comparability in 
or group 
roposition 84 
 so as to provide 
niversally agree 

us monitoring 
e crafted with care 
y. 

ic rigor that the 
e. It is impossible 

 is created, but 
there are certain elements that must be included. The first element should be some level 
of standardized sampling. Standardized sampling approaches ensure representativeness 
and reduce bias in le, flow weighted composite sampling 
during wet weather runoff can produce very different results than grab sampling, even 
during the same storm event at the same site. Comparing data from different sampling 
approaches is inappropriate and could lead to faulty conclusions. Similarly, standardized 
quality assurance should be achieved through the laboratory analysis portion of a large-
scale monitoring program. Comparability is paramount and several large-scale monitoring 
programs use performance-based quality assurance guidelines to ensure comparability 
for laboratory analysis. Finally, a centralized data management system is necessary for 

2.2.6 Monitoring of state financed water quality improvement projects 
The State of California provides millions of dollars of funding for water qua
ecosystem improvement projects. For a number of reasons, most of these
generate monitoring data sufficient to document the success or failu
response, SB 1070 required that the MOU between Cal/EPA and the Natural 
Agency “shall describe the means by which the monitoring council shall form
recommendations to … [e]nsure that water quality improvement projects financed by the state 
provide specific information n
clean water and healthy ecosystems.” The MOU reiterates this mandate in
Monitoring Council’s responsibilities. 
 
Others have made recommendations to improve monitoring of state finance
improvement projects. The Natural Water Quality Committee (NWQC) was form
direction of the State Water Resources Control Board to define natural water quality based on a 

iew of monitoring data in Areas of Special Biological Significance (AS
ommendations focused on monitoring of water quality improvem
position 84 grants. The following is excerpted from the NWQC’s Initia
nitoring ASBS Implementation Projects. 

After discussions with [State and Regional Water Board] staff, task forc
other grant programs…, and the grantees themselves, the NWQC cam
conclusions regarding the successes and failures of previous grant pro
in the past, grant programs were incapable of assessing the succe
program for either removal of pollutants or improvements to receivi
guidance was provided to the grantees on the specific goals of the mo
employed, especially to those grantees that lacked capabilities and 
monitoring. Specifically, grantees rarely had a vision of the State’s mo
such as cumulative pollutant removal. Even for those grantees with e
capability, the timeline of the grant programs (typically two to three year
inconsistent with adequately quantifying the goal of measuring pollutan

The NWQC discussed several important elements to enhance the Propo
program monitoring components. These elements included: 1) a cohesive, qu
driven monitoring program; 2) a unified monitoring design that ensures
sampling, data analysis, and information management; and 3) a person 
responsible for coordinating, collating, assessing and reporting on the P
monitoring effort. A clear statement of objectives needs to be composed
a vision for the Proposition 84 monitoring program. Monitoring experts u
that this is best achieved through the use of a well-formed and unambiguo
question, much akin to a hypothesis for testing. This question should b
and agreed to by the Proposition 84 Task Force or other governing bod

A centralized monitoring design should be created with sufficient scientif
monitoring question can be answered with a specified level of confidenc
to describe what this design may look like until the monitoring question

data collection. For examp
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s. Grantees 
ns specific to their 

tively small and easy 
ts post hoc, 
housands of 

onceived information management system is implemented before 
could be used as a 

e responsibility for 
onitoring 

one as a 
more 

nsible for 
 summary report 
ns. 

 a structure for the 
ring question(s), 
gular monitoring 

moved as a result 
nd perhaps 

mendation 
QC felt that the 

their 
gram (SWAMP). 

ed to monitoring 
selves or, if they 

e for the 
coordinator to conduct this monitoring. Regardless of who implements the monitoring, the 

to conduct the 
lity. Finally, 

onitoring 
 a short 

n 84 
toring for other 

y of the state to verify 
 results in larger 

r, due to 
e Section 3.3.3. 

Contracting and implementation constraints, below), it may be better for an existing or new joint 
powers authority or university to provide monitoring coordination. 
 
There are categories of s y and ecosystem improvement projects that fall 
within the purview of exis ng Council workgroups.  For example, the 
Clean Beaches Initiative (CBI) grant projects funded by the Water Boards are included in the 
Safe to Swim portal and the coordination efforts of the Beach Water Quality Workgroups.  In 
such cases, the theme-based workgroups would also be appropriate bodies to provide direction 
and coordination on effectiveness monitoring. 
 

collating the reams of information generated by multiple monitoring program
will focus on the monitoring data associated with the management actio
project and these individual data sets will be, for the most part, rela
to manage. Combining data sets from numerous individual grant projec
however, would be daunting to impossible and could cost hundreds of t
dollars unless a well-c
data collection. Thankfully, several systems exist within the state that 
vehicle for data management. 

Finally, a person or group must be tasked from the beginning with th
coordinating the Proposition 84 ASBS monitoring program. Deriving m
questions, ensuring comparability, and quality assurance/training cannot be d
sideline to one’s daily activities. It is a full-time job. The larger the program, the 
likely it will require additional personnel to accomplish all of the integration necessary to 
address the monitoring question. It will be this entity that shall be respo
communicating with grantees on monitoring and eventually for writing a
of the program’s success at reducing pollutant loads and/or concentratio

The NWQC had four recommendations to the ASBS Task Force on
statewide grant monitoring program to achieve the three goals of monito
comparability, and organization. The first recommendation stated the sin
question of utmost importance, “How much pollutant (i.e., in kg) was re
of the grant-funded BMP?” Several additional questions are feasible a
warranted, but this single question must be answered. The second recom
addressed who should coordinate the Proposition 84 monitoring. The NW
[State Water Board] should coordinate this monitoring, perhaps through one of 
statewide programs such as the Surface Water Ambient Monitoring Pro
Third, the NWQC felt that at least 10% of each grant should be allocat
activities. Each grantee can conduct this coordinated monitoring them
prefer, return 10% of the grant back to the [State Water Board] to arrang

[State Water Board] must use the $1 million set aside from Proposition 84 
coordination, quality assurance, and data management to ensure comparabi
the NWQC recommended that grantees be allowed a 1-year, no-cost extension to 
conduct post-construction monitoring. The extra time will provide invaluable m
information, particularly in the drier parts of the state where rainfall is limited to
window of time during the year. 

 
The Monitoring Council believes that these recommendations for monitoring Propositio
grant projects provide a sound basis to improve the effectiveness of most moni
state funded water quality and ecosystem improvement projects. The abilit
the success of these projects and the ability to utilize grant project monitoring
scale assessments depends on reforms such as those outlined above. Howeve
contracting problems that currently limits SWAMP and other state agencies (se

tate funded water qualit
ting and future Monitori

September 23, 2010 Draft 



A Comprehensive Water Quality Monitoring Program Strategy for California Page 32 
 
 
To better plan improvements to monitoring associated with state funded

September 23, 2010 Draft 

 improvement projects, 
an estimate of the amount of grant dollars spent on monitoring needs to be developed. 
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Chapter 3: The Monitoring Council’s Ten-Year Workplan 
 
The Monitoring Council has developed a ten-year workplan (Workplan) to implement the 
approach described in Chapter 2. The Workplan is divided into three phases, with different 

ch: 

) essential to 
e of Figure 8 

ased workgroups. This effort 
would in general follow the approach developed to date for the four prototype themes, applying 
lessons learned during those initial efforts. The right-hand side of Figure 8 represents tasks that 
are the direct responsibility of the Monitoring Council because they relate to establishing and 
maintaining the program’s technical, management, and financial infrastructure. 
 

technical and management challenges and levels of effort allocated to ea
 
• Start-up: Years 1 – 2  
• Development: Years 2 – 8 (overlapping with Start-up) 
• Long-term maintenance: Years 9 – 10 (and beyond) 
 
The Workplan includes two complementary and parallel types of effort (Figure 8
accomplishing the five-part solution described in Section 2.2. The left-hand sid
represents effort carried out at the level of the individual theme-b

September 23, 2010 Draft 
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Revisit and 
confirm list of 

themes

Update priorities 
and select 

candidate(s)

Evaluate 
readiness

Establish 
workgroup

Develop and apply 
6 performance 

measures

Outreach to 
agencies, others

Develop / adapt 
Council’s 

governance

Build working 
relationships, 

inside & outside 
state agencies

Develop / maintain 
data management 

policies / 
standards

Theme by Theme Program Level

Identify, provide, 
enhance funding

Reporting to 
agencies, 

Legislature

Design and 
implement web 
portal (Fig. 9)

Theme-based 
reporting to 
audiences

Assess progress / 
success

Foster 
standardization / 

coordination 

Develop / maintain 
IT infrastructure

Adapt strategy

 

d assessment within 
hensive Monitoring Program Strategy focuses primarily 

on the right-hand side of the figure. 
 

3.1 Theme-by-theme tasks 
Specific tasks required to lish workgroups, and develop a 
series of individual web portals are shown on the left-hand side of Figure 8. The following 
discussion follows the figure from top to bottom. 

3.1.1 Prioritize targets for development 
The list of potential themes (see Table 3) will be periodically revisited to determine if 
adjustments are required. For example, the Monitoring Council recently reorganized the Aquatic 

 
Figure 8. Parallel tracks needed to implement theme-based monitoring an
the context of web portals. The Compre

 prioritize themes for action, estab

September 23, 2010 Draft 
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 web portals for the 
h theme by 

Section 2.2.1, and 

The Monitoring Council will then prioritize themes for development, using a prioritization scheme 

anagers 
ce measures, as 

C (2008)) 
ing / assessment 

chnical methods 
f the Statute 

p beds, and 
rtals or portal sections. 

vide ready 
ealthy Streams 

mbient Monitoring 
t (PSA) which 

imarily in perennial wadeable streams, 
ding rivers, 

n ocean 
lifornia. At their 

nded that the OPC 
nd Internet portal. 

statewide intertidal monitoring program sponsored by a consortium of federal, state, and 
ia Bight are 
oal of tracking 

ng Program, and 
nal Monitoring Program are currently coordinating various monitoring 

rts could 
lly focusing on the 
 is the source of 

ystem has risen to 
the level of statewide importance. 
 
The Monitoring Council’s rioritization recognizes the fact that all themes 
and subthemes cannot be addressed immediately. Implementation must therefore optimize the 
effectiveness of available resources, address first those issues of most concern to managers 
and the public, take advantage of existing infrastructure, and build momentum and support for 
the overall concept of expanding the use of theme-based web portals. Table 3 illustrates how 
the Monitoring Council has applied the three prioritization criteria. The safety of drinking water 
received the highest level of concern, with fish and shellfish consumption safety and swimming 

Ecosystem Health theme (Figure 5) to streamline the development of
associated subthemes. The Monitoring Council will assess the readiness of eac
evaluating its performance on each of the six performance measures (see 
Appendix 3 of CWQMC 2008).  
 

based on the following three criteria: 
 
• Level of concern to the public and m
• Level of effort involved (based on each theme’s score on the six performan

illustrated in detail in Appendix 3 of CWQM
• Near-term opportunities (i.e., low-hanging fruit) involving interested monitor

programs, immediate sources of funding, or situations that demonstrate te
or institutional arrangements that further the goals o

 
This recent prioritization indicates that streams and rivers, rocky intertidal, kel
estuaries are the immediate highest priorities for the next set of web po
Each of these is currently being addressed by monitoring programs that pro
opportunities for productive partnerships with the Monitoring Council. The H
Partnership being developed by the State Water Board’s Surface Water A
Program (SWAMP) encompasses the former Perennial Streams Assessmen
focuses on bioassessment and physical habitat pr
Stream Pollution Trends (SPoT) which monitors at the bottom of watersheds inclu
and efforts to develop biological objectives for these habitats. 
 
The California Ocean Protection Council provides coordination and guidance o
ecosystem monitoring, assessment, and protection efforts throughout Ca
September meeting, Monitoring Council Member Linda Sheehan recomme
take on the responsibility of developing a California ocean health workgroup a
Within the ocean health theme, the Multi-Agency Rocky Intertidal Network (MARINe) is a 

nonprofit partners. Regional surveys of kelp bed extent in the Southern Californ
sponsored by a group of local permittees and Regional Water Boards with the g
and explaining patterns and trends in kelp bed extent. 
 
The Interagency Ecological Program, the San Francisco Bay Regional Monitori
the developing Delta Regio
efforts within the San Francisco Bay-Delta Estuary. Bringing together these three effo
form the nucleus of a California Estuaries Workgroup and Internet portal, initia
largest and most important of California’s estuaries. Considering that the Delta
water supply for much of California, the declining status of the Bay-Delta ecos

 emphasis on periodic p
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safety the next priority. In general, the status of aquatic life is a lower priority, 
certain times and places for some audiences, for example the decline of the Sa
Delta estuary ecosystem and the role of water diversions, pollution, and invasiv
decline. The level of effort needed to meet the goals of the Statute for each por
four-point scale, based on each theme’s scores on the performance measure
correlate with a lower level of effort required. Themes that have expressed a
participating in the Monitoring Council’s activities, have access to indepen
funding, and/or have an institutional infrastructure to promote coordination and 
as the best opportunities.  
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with exceptions at 
n Francisco Bay-
e species in that 
tal is rated on 

s. High scores 
n interest in 

dent sources of 
access are rated 

 
mbers 

ividual ratings on 
themes shown in 

Table 3. Summary results of the prioritization exercise. For each criterion, lower nu
represent a higher priority. The overall priority is the simple average of the ind
three separate criteria. Web portals have been developed for themes and sub
bold. Themes shown in shaded bold type represent the next set targeted for portal 
development. 
 
 Prioritization Criteria 

Theme-based portal
themes

s (in italics)  
 

Level of concern Level of effort Opportunity Overall priority 
and sub-

Is our water safe to drink?     
Surface water 
Groundwater 

 a

1 1.7 
1 2 1.3 

t the tap 1 2.0 
 to eat fish and shellfish from    

1 3 
1 

Water 3 2 
Is it safe

our waters? 
 

Sportfish 
Shellfish 

2 1.7 
2 1.7 

?    

2 1 
1 2 

Is it safe to swim in our waters  
Freshwater 2 3.0 

, and estuaries 2 1 1.3 
Are our aquatic ecosystems healthy?    

4 3 
Beaches, bays 1 

 
Estuaries 

es 
3 2.3 
3 4 3.3 

2 2 
Lak 3 
Streams and Rivers     

Wadeable streams 2 1.3 1 1 
Rivers 

wate
3 3.0 

r fish 3 3.3 
3 3 

Fresh 4 3 
Ocean    

 3 1 2.0 
 

Shallow marine reefs  2 
Rocky intertidal 3 1 1 1.7 
Kelp beds 1 1 1 1.0 
Subtidal benthos 3 1 2 2.0 
Marine fish 3 3 3.0 

Wetlands 3 2 1 2.0 
What stressors and processes affect  

our water quality? 
    

3 

Loadings (include trash/ocean debris) 3 4 4 3.7 
Flows 3 1 4 2.7 
Levels of contamination     
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 Prioritization Criteria 

Theme-based portals (in italics
d sub-themes 

)  Level of concern Level of effort Op Overall priority 
an

portunity 

Water     
Freshwate

arin
r 3 4 3.7 

e 3 3.0 
ent   

water 3 3.7 
arine 3 2.7 

fe   
water 3 3.7 

arine 3 2.7 
  

mous fish 2 2.0 
s 3 2 2.7 

4 
M
m

2 4 
 Sedi  

Fresh 4 4 
M 2 3 

Aquatic li
resh

  
F
M

4 
3 

4 
2 

Fisheries   
Anadro 2 2 

Invasive specie  3 
Endangered species     

 3 1.7 
aps 3 2.7 

Measures of climate change 2 1 3 2.0 
Ocean acidification 2 4 3 3.0 

Harmful algal blooms 1 1 
Landscape m 3 2 

 

3.1.2 Establish and task workgroups 
The Monitoring Council will then establish workgroups for each of the high pri
subthemes. While there is a division of responsibility between the Monitor
workgroup (Ta

ority themes and 
ing Council and the 

ble 1), there is no set formula for how workgroups are established and their 
tances shown in 
 the themes 

Table 4. Possible circum ring Cou  establishing workgroups to 
address web portal developm e and subthe es addressed 

ition  for 2010 are placed in the framework as 
illustrations. 

bility clear ty split 

members selected. In general, the Monitoring Council anticipates the circums
Table 4, illustrated with the four prototype web portals addressed in 2009 and
identified for 2010. 
 

stances the Monito
ent for each them

ncil will face in
me. Prototype them

during 2009 and add al themes scheduled

 
 Lead responsi

 
Responsibili

Workgroup exists and complet adeable Streams Wetlands 
Rocky intertidal 
 

e Rivers and W

Workgroup exists but incomplete Safe to Eat Fish and Shellfish 
Safe to Swim 

Kelpbeds

Safe to Drink 
Ocean Ecosystem Health 
 

 Estuary Ecosystem Health 

No workgroup 
 

  

 
Depending on the circumstance, the Monitoring Council could simply adopt an existing 
workgroup, as it did with the Wetlands and Safe to Eat Fish and Shellfish workgroups, or adopt 

September 23, 2010 Draft 
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orkgroup to 
itoring Council 

wide perspective 
kgroups to 

 users of the 
s, the Monitoring 
n and outside of 

evelop a written 
tals will provide 

nitoring Council 
ost importantly, 

 which the web 
workgroups. At the 

f “handshake” 
ore formal relationship will be 

 of workgroups increases (see Section 3.3.1). 

e-based web portal. 
ypes, with the 
nd Monitoring 

 improve their 
ents. This process locates detailed 

design responsibility at the workgroup level, while providing for input and review by the 
Implementing this 

 in Figure 9 places the definition of core management questions and 
assessment products at the front end of the web portal design process. This reflects the 
Monitoring Council’s fundamental philosophy that the web portals will be effective only to the 
extent that they are question driven and that statewide assessments are targeted directly at 
answering users’ questions. 
 
 

an existing workgroup and, as work proceeds, reorganize and/or expand the w
include the needed range of expertise and perspectives. For example, the Mon
has recommended reorganizing the Safe to Swim workgroup to foster a state
and will encourage expansion of both the Safe to Swim and Safe to Drink wor
capture, respectively, the perspectives of inland monitoring programs and
information provided by the web portal. Where no workgroup currently exist
Council will establish one based on discussions with stakeholders both withi
State agencies.  
 
The Monitoring Council will meet with representatives of each workgroup to d
charge or workplan for the workgroup (see Appendix 3). Existing web por
examples of the structure, functionality, and look and feel required, and the Mo
at this stage will also clarify data management and data integration guidelines. M
the Monitoring Council will either define the core management questions around
portal will be constructed, or review and approve questions developed by the 
moment, the Monitoring Council and its workgroups are operating on the basis o
agreements. While these have sufficed for the four prototypes, a m
needed as the number and variety

3.1.3 Design and implement web portal 
Working from its charge, the workgroup will design and implement the them
The process (Figure 9) will follow that used to date to develop the four protot
addition of more formal procedures for identifying data gaps, applying State a
Council guidelines, and feeding adjustments back to monitoring programs to
coordination and their ability to support statewide assessm

Monitoring Council at appropriate points in the process (see also Table 1). 
process will require additional staff support for the Monitoring Council. 
 
The process illustrated

September 23, 2010 Draft 
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Figure 9. The process for e-based web portals. 
 

3.2 Program-level workplan schedule 
Tasks required to develop and implement the Monitoring Council’s programmatic infrastructure 
are shown on the right-hand side of Figure 8 and are the core responsibilities of the Monitoring 
Council itself. The effort involved in carrying out these tasks, and supporting the theme-by-

 designing and implementing individual them

September 23, 2010 Draft 
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theme tasks shown on the left-hand side of Figure 8, can be split into three
phase

September 23, 2010 Draft 

 developmental 
s: 

ith Start-up) 

o each 
nges will differ 
ed to accomplish 

each task. The following sections briefly describe the tasks specific to each phase of the 
solution described above (Section 2.2): 

mes and web portals  

ation of monitoring and assessment methods that achieves an appropriate balance 
 consistency and regional flexibility  

data access and 

nds the foundation 
ork during this phase 
s, solidifying 

 efforts. 

 governance 
 recruiting 

 Council’s size and 
d its workgroups 

r a written agreement developed. The Monitoring 
QMC (2008) for 

d, i.e., voluntary 
 Monitoring Council 

onsors of 
 and procedures 

otential partners in State and 
federal government, local and regional agencies, and non-governmental and volunteer entities. 
Outreach will be targeted primarily at entities directly involved in monitoring and assessment 
related to the highest prio mes. However, the Monitoring Council will also 
respond to spontaneous tential partners to investigate whether these 
may provide unexpected opportunities to achieve progress toward the Monitoring Council’s 
objectives. Further developing relationships with upper-level management in key partner 
agencies and departments will be a high priority, as will developing a closer working relationship 
with managers involved in developing the State’s data management policies. 
 

 
• Start-up: Years 1 – 2  
• Development: Years 2 – 8 (overlapping w
• Long-term maintenance: Years 9 – 10 (and beyond) 
 
All tasks shown in Figures 8 and 9, and discussed in Section 3.1, are relevant t
developmental phase. However, the specific technical and management challe
from phase to phase, as will the staffing, cost structure, and level of effort need

Workplan. Tasks are discussed in terms of the five-part 
 
• Organizational structure with common policies and guidelines  
• Performance measures applicable to all the
• A single, global point of entry  
• Coordin

between statewide
• Database and data management guidelines necessary for more efficient 

integration  

3.2.1 Start-up: Years 1 – 2  
The start-up phase encompasses 2009 and 2010 and continues and expa
building efforts begun in 2009, targeting a series of specific milestones. W
focuses primarily on completing the development of policies and procedure
relationships with key partners, and expanding initial web-portal development
 
Organizational structure: The Monitoring Council will continue to develop its
structure and formalize it as needed. Written procedures will be established for
replacement members and for deciding whether and how the Monitoring
makeup could be adjusted. The respective roles of the Monitoring Council an
will be described in more detail and a format fo
Council will also further examine the three types of authority described in CW
ensuring recommendations, especially regarding coordination, are implemente
adoption, permit/grant/contract requirements, and legislation. In addition, the
may enter into a variety of cooperative agreements with agencies and other sp
monitoring programs. These mechanisms will be described more completely
investigated for implementing them in different situations.  
 
The Monitoring Council will continue its structured outreach to p

rity themes and subthe
overtures from other po
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The Monitoring Council will assess the workload associated with the developi
described here and determine the staffing requirements ne

September 23, 2010 Draft 

ng program 
eded to support this effort. This will 

scriptions of the 
em to a wide range 
e based. It will be 
rmine whether 

ll develop a plan 
for applying the performance measures to its web portals on a regular schedule in order to 

clude a means of 

ain My Water Quality 
te, complete the initial phase of development for the first four prototype portals, identify 

and begin needed enhancements to the prototype portals, and begin development of the next 
loping core 
n 3.1 and 

 Monitoring Council 
onitoring programs 

or each web 
ormance 

measures to identify data gaps and methods inconsistencies that undermine the breadth and 
 the Monitoring 

rkgroups’ progress 
y other sources of 

irect involvement 

’s developing data 
are in place. The 

 development of the prototype web portals to identify data 
ust be resolved at a higher level, implement the initial phase of 

agement methods 
fective use of its 

gement workgroup 
.5. As with the 

management workgroup will operate under a charge 
established by the Monitoring Council. 

3.2.2 Development: Years 2 –8  
The development phase will encompass 2010 to 2016 and will focus on fully implementing the 
policies and procedures defined in the Start-up phase, revising them as experience dictates, 
and moving into the routine development and publication of the series of theme-based web 
portals. An important function for the Monitoring Council during this phase will be to identify 
funding sources and obtain needed funding. 
 

contribute to budget change proposals for staff and contract resources.  
 
Performance measures: The Monitoring Council will develop more detailed de
six performance measures (Table 2) and a systematic method for applying th
of web portals and the monitoring and assessment programs on which they ar
important to improve the consistency of the performance measures and to dete
the existing qualitative scoring system is adequate. The Monitoring Council wi

assess progress and highlight specific areas for improvement. The plan will in
reporting results to the program’s staff, partners, and audiences. 
 
Single, global point of entry: The Monitoring Council will maintain its m
web si

set of web portals. This will involve establishing and tasking workgroups, deve
management questions, and embarking on the other tasks described in Sectio
Figure 9. 
 
Coordination: Based on its experience with the four prototype portals, the
will develop a more detailed approach to coordination of those aspects of m
needed to support statewide assessments of the core management questions f
portal. This will involve developing procedures to assist workgroups in using the perf

comparability of monitoring data and assessment results. It will also require
Council to develop procedures for resolving these issues and tracking wo
toward such resolution. At another level, the Monitoring Council will identif
inconsistency that cut across individual web portals and that will require more d
by the Monitoring Council to address. 
 
Data management: The Monitoring Council will stay abreast of the State
management policies and ensure adequate channels of communication 
Monitoring Council will also use
management issues that m
CEDEN, and identify policies and procedures needed to ensure that data man
and the reporting web portals are both compatible with CEDEN and make ef
capabilities. In particular, the Monitoring Council will establish a data mana
with appropriate representation to achieve the goals outlined in Section 2.2
theme-based workgroups, the data 
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Organizational structure: The Monitoring Council will fully implement all poli
procedures developed during the Start-up phase, including establishing more 
arrangements with the theme-based workgroups, conducting routine outre
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ddition, the 
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 more detailed 

n of its My Water 
intended 

to support data access, analysis, visualization, downloading, and other assessment 
 of workgroups 

t of additional 

nce measures to 
cies at the level of individual themes and web portals a standard workgroup 

inconsistencies and 
toring Council will 
t cut across multiple 

e them into the 

omplete the implementation of CEDEN, 
d procedures 

e data 
management 

r new 

g-term maintenance: Years 9 – 10 (and beyond) 
us on maintaining 

needed to 
rational and relevant. 

 five-part 

 

3.3 Budget 
Accomplishing the goals  Sections 3.1 and 3.2 will require funding at 
both the Monitoring Council and the theme-based workgroup levels, that is, for both the left- and 
right-hand sides of Figure 8. The Monitoring Council’s funding strategy is based on its 
experience with the four prototype portals as well as experience gained by other monitoring and 
assessment programs that have promoted coordination at regional and statewide scales. 

ensuring that standardization policies are fully implemented and complied with. 
 
Performance measures: The Monitoring Council will implement regular ass
portals and report the results to program staff, partners, and audiences. In a
Monitoring Council will routinely apply the performance mea
subthemes as they are being considered for development, in order to produce
and accurate estimates of effort required for web portal development. 
 
Single, global point of entry: The Monitoring Council will stabilize the desig
Quality main portal entry website and complete the full implementation of all features 

applications. The second set of web portals will be completed and a series
established to continue the regular production, maintenance, and enhancemen
web portals.  
 
Coordination: The Monitoring Council will make the use of the performa
identify inconsisten
practice, and will support, encourage, and require workgroups to resolve 
will track each workgroup’s progress toward needed coordination. The Moni
also work with its partners to develop more global monitoring guidelines tha
themes and will publish these standards to all workgroups and incorporat
performance measures. 
 
Data management: The Monitoring Council will c
including the regional data centers and will publish documentation, policies, an
necessary for maintaining the system. The Monitoring Council will also ensure that th
management workgroup stays abreast of new directions in the State’s data 
policies, as well as of evolving monitoring requirements and users’ needs that call fo
system capabilities. 

3.2.3 Lon
The long-term maintenance phase will extend from 2017 forward and will foc
and adapting the policies, procedures, funding, and the technical infrastructure 
ensure the web portals and theme-based workgroups remain both ope
This will involve periodically reevaluating all aspects of the Monitoring Council’s
solution to assess their continued relevance and performance. 

and activities outlined in
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directly support the Council’s activities. An important aspect of the Monitoring Council’s role will 

gs possible 

 instances 
ent programs in 

 by in-kind staff 
isting compliance 

ram funds its periodic 
liance monitoring 

 to the Southern 
ia, the Regional 

P) in San Francisco Bay is funded by direct contributions from a wide 
itoring was 

rts. At the statewide 
bining program-

pport of the 

g Council believes that several important factors will motivate participation in and 
support for the theme-based workgroups and portal design efforts. First, there is visible and 

 regional and 
n for coordinating 
 Wildlife Service 

rnia that encompasses 
ving a number of 

to regulatory and 
r coordinated and of higher 

to local permittees, 
management agencies, and public interest groups. For example, the Monitoring Council’s Safe 
to Swim portal was quickly adopted by the Beach Water Quality Workgroups in southern 
California and the Central/Northern California Ocean and Bay Water Quality Monitoring Group, 
made up of local health departments, permittees and management agencies. Once the portal’s 
initial design was completed, Heal the Bay, a public interest group, quickly agreed to make its 
beach report card website accessible through the Monitoring Council’s portal. Because they will 
provide ready access to data and assessments that are coordinated at larger scales, the web 
portals will also prove useful to planning efforts such as those required for updating 
municipalities’ general plans, thereby expanding the audience for monitoring results. The 

3.3.1. Funding strategy 
The Monitoring Council assumes that the bulk of funding for work on individua
subthemes (the left-hand side of Figure 8) will come from the participating entities. T
up support will involve varying combinations of ongoing monitoring efforts, in-k
outside grants, offsets to existing monitoring requirements, and savings over tim
improved coordination and efficiency. Funding for Monitoring Council activities
the right-hand side of Figure 8, namely coordinating across themes, developin
infrastructure, and catalyzing start-up efforts, could come from the budgets of C
Natural Resources Agency, contributions or grants from other agencies, a
funds allocated to meet grant or regulatory requirem

be to ensure that theme-based workgroups identify and achieve the cost savin
through increased coordination, efficiency, and access to data. 
 
Elements of this funding strategy have been successfully implemented in many
throughout the state. At the watershed scale, regional monitoring and assessm
the San Gabriel River and Los Angeles River watersheds have been funded
support and by resources made available through achieving efficiencies in ex
monitoring programs. At a larger scale, the Southern California Bight Prog
(once every four years), large-scale monitoring through a combination of comp
offsets, direct funding by participants, in-kind staff support, and core funding
California Coastal Water Research Project (SCCWRP). In northern Californ
Monitoring Program (RM
range of participants. In all four of these examples, regulatory compliance mon
reduced and the resources redirected to strengthen regional monitoring effo
level, the four prototype portals illustrate the feasibility of this strategy by com
specific funding from a variety of sources with the State Water Board’s direct su
Monitoring Council’s activities. 
 
The Monitorin

growing interest at the highest levels of state and federal agencies in expanded
statewide monitoring and assessment. This will provide a rationale and directio
efforts across programs and agencies. As just one example, the U.S. Fish and
recently initiated a Landscape Conservation Cooperative (LLC) for Califo
much of the state with the goal of identifying, mapping, assessing, and conser
key habitat types. 
 
Second, many of the core questions that structure the portals respond directly 
resource management drivers. Data and assessments that are bette
quality, and that are produced more efficiently, will therefore be valuable 
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portals, and the integrated data and assessment tools they are intended to prov
drama
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ide, will also 
tically improve the accuracy and efficiency of the State’s integrated (303d/305b) reporting 

 an opportunity for 
 utility of their 

is through 
r prototype portals and 

response it received from representatives involved in the next set of themes (i.e., 
ocky intertidal, estuaries, ocean waters) validate the strength of this 

budget needed to accomplish the Monitoring Council’s 
recommended Comprehensive Monitoring Program Strategy will include two main elements: 

s of the individual 
ated primarily by the entities 

ce developing 
quire: 

with two devoted 
ing in developing 

software for portals and integrating them into an overall data management system; a fifth 

 efforts at 
plementation of 

groups. Their 
iversity, and 

st for 
ubtheme. However, 

acket the likely 
 and assessment 

loping the Safe to 
 by the Monitoring Council 

essment tools, and 
completing some minor reprogramming of data paths. The cost for this initial effort amounted to 
approximately $50,000divided roughly 1/3 and 2/3, respectively, between portal 
conceptualization and GIS/web development. As explained in section 1.1 above, the Safe to 
Swim portal developmen eed for an improved data management system 
to allow data to flow more easily among those conducting the monitoring, state and federal 
regulatory agencies, and the portal. The new system will provide more real-time information 
access via the portal and is projected to cost an additional $50,000 to develop. While 
incorporating data from inland swimming sites and improving data management and 
assessment tools will require additional effort, the $90,000 expended to date is probably 

process. 
 
Third, the Monitoring Council’s approach to portal development provides
monitoring programs to increase their efficiency, broaden the accessibility and
data, and contribute to broader and more complex assessments and synthes
improved coordination. The Monitoring Council’s experience with the fou
the positive 
rivers and streams, r
motivation. 

3.3.2. Estimated budgets 
As previously mentioned, the overall 

funding for the Monitoring Council’s coordinating role and funding for effort
theme-based workgroups, with this latter element gener
participating in each theme-based workgroup. 
 
Based on experience with the four prototype portals and SWAMP’s experien
CEDEN, the Monitoring Council’s core coordinating role will re
 
• Four fulltime State Water Board staff for the first four years of the program, 

to outreach and workgroup coordination and two devoted to directly assist

staff person to be added in Year 5 to assist with workgroup coordination 
• $50,000 per year per workgroup for direct support of ongoing workgroup

monitoring coordination, development of improved assessment tools, and im
enhanced data management capabilities 

• $10 million over ten years for information technology infrastructure 
 
The second main funding element is related to efforts of the theme-based work
number (up to 30, organized into the five main categories shown in Figure 5), d
differing degrees of development make it difficult to accurately estimate the co
accomplishing the Monitoring Council’s strategic goals for each theme and s
the Monitoring Council does have recent experience with two examples that br
range of effort involved in establishing portals and ensuring that monitoring
programs meet the performance measures described in Section 2.2.2. Deve
Swim portal for ocean beaches required a relatively low level of effort
that involved building the portal itself, linking to existing datasets and ass

t effort highlighted the n
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representative of the level of effort needed to create a portal for a them
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e or subtheme with an 
t tools. 

substantial amount 
protocols and to conduct 

ed one-
dix 4).  

costs required to 
g and assessment 
t to the Safe to 
group, and 1/3 
$90,000, 10 at 

ions are shown 
igure 10 show 

 to a maintenance level. 

resources needed 
portion of effort involved in implementing the theme-based 

web portals. Recommendations regarding the funding and staffing levels needed by the 
water quality 

ese portals has been 

 

. Assumpt e e im in re Th num er of new portals 
r is shown as the number of low, medium, and high cost portals at, respectively, 

650,000, and $1.2 m on p port . 
 
 Year 

existing statewide data management infrastructure and functioning assessmen
 
At the other extreme, the Wetlands workgroup has identified (Appendix 4) a 
of effort needed to implement coordinated monitoring and assessment 
the baseline mapping required for statewide assessment. The workgroup has estimat
time startup costs related to portal development at $1.2 million (Table 1, Appen
 
The Monitoring Council has generated a rough estimate of overall workgroup 
develop the initial versions of working portals based on coordinated monitorin
programs by assuming that 1/3 of portals will involve a level of effort equivalen
Swim portal, 1/3 will require effort equal to that estimated by the Wetlands work
will fall midway between these two extremes. This is equivalent to 10 portals at 
roughly $1.2 million, and 10 at approximately $650,000. Basic costing assumpt
in Table 5 and estimated annual costs for ten years in Figure 10. Table 5 and F
an increasing level of effort, peaking in years 6 and 7 and then declining
 
It is important to reiterate that the budget discussion here addresses only the 
to implement the Monitoring Council 

Monitoring Council’s partner member agencies to develop and implement the 
monitoring and assessment programs needed to supply information to th
deferred to future deliberations. 

 
Table 5 ions underlying th  budg t est ate  Figu  10. e b
per yea
$90,000, $ illi er al

Costing factor 1 2 3 4 5 6 7 8 9 10 
# new portals 2, 2, 0 0, 1, 1 1, 1, 0 2, 1, 1 1, 1, 2 1, 2, 2 2, 1, 2 1, 1, 2 0 0 
# workgroups 4 6 8 12 16 21 26 30 30 30 
# Water Board staff 4 4 4 4 5 5 5 5 5 5 
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<Change “Water Board staff” to “Support staff” ?> 
Figure 10. Summary budget estimate for Monitoring Council activities and portal develop
over the ten-year period encompassed by the Comprehensive Monitoring
 

3.3.3. Contracting and implementation constraints 
The Monitoring Council’s funding strategy and its collaborative, workg
assessment and portal development depends on the Monitoring Council’s
funds to a variety of partners, both inside and outside of State agencies

ment 
 Program Strategy.  

roup approach to 
 ability to allocate 

, and to build and 
 state and federal 
, and private 

s. The past experience of programs within both Cal/EPA and the Natural Resources 

f Personnel 
ffice) have created contracting and implementation 
onitoring Council’s ability to fulfill its objectives. 

Such constraints, as documented in the 2006 Review of California’s Surface Water Ambient 
Monitoring Program (SWAMP) by the Scientific Planning and Review Committee,  (SPARC 
2006) include: 
 
• Short limits on contract terms (one year for service contracts, three years for others) 
• Long delays in implementing contracts 
• A low ($5000) limit on sole-source contracts 
• Strict limits on subcontracting 

maintain long-term relationships with these partners. Partners may be other
agencies, academic scientists, universities, non-academic research entities
consultant
Agency has demonstrated that policies and procedures put in place by the Control Agencies 
(Department of Finance, Department of General Services, Department o
Administration, Legislative Analyst’s O

ly limit the Mconstraints that can severe
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 and 

naged through 

• Prohibitions on out-of-state travel that restrict the ability of technical staff to exchange ideas 

the SPARC’s findings that contract reform is needed to 
improve the effectiveness and efficiency of California’s water quality monitoring and assessment 
programs. 
  

 A preference for low-bid proposals that ignores technical and scientific specialization
quality 

• Unpredictable and increasing overhead costs, particularly for contracts ma
the California State University system 

and learn from the experience of practitioners outside of California 
 
The Monitoring Council concurs with 
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Chapter 4: Recommendations 
 
In the past year, the Monitoring Council has begun implementing the recomme
contained in its 2008 report to the Secretaries of Cal/EPA and the California Na
Agency (CWQMC 2008). This effort focused on implementing four prototype t
portals and has validated the efficacy of the Monitoring Council’s overall approa
the problems detailed in the legislation (CWQMC 2009), as well as the need for an e

ndations 
tural Resources 

heme-based web 
ch to addressing 

ntity such 
as the Monitoring Council to play a central coordinating role. The past year’s experience has 

 Program Strategy 

gy to be successfully 

uncil’s vision of theme-based 
ke data and 

tals 
tating role for the 

ng term 
ties and require 

ed for 

 between Cal/EPA and 

be integrated into the 
ommended Comprehensive Monitoring Program Strategy, with 

nd rivers, 
objectives 

to others, 

EN network and associated data management 
s, including the Data Management Help Desk 

ugh its Clean 
 and regular informational webinars of the California Water Quality 

Monitoring Collaboration Network 
• Monitoring of state funded water quality and ecosystem improvement projects should be 

coordinated and enha  success of such projects is measured and that 
the generated data are available for use in larger-scale assessments. Changes should 
include 
o A cohesive, question-driven monitoring program 
o A unified monitoring design that ensures comparability 
o Persons or groups responsible for coordinating, collating, assessing and reporting these 

monitoring efforts 

therefore provided the basis for the recommended Comprehensive Monitoring
described in this document. 
 
In order for the recommended Comprehensive Monitoring Program Strate
implemented, the Monitoring Council recommends that: 
 
• The Agency Secretaries endorse the Monitoring Co

workgroups that operate under the Monitoring Council’s guidance and ma
assessment results available through a coordinated series of web por

• The Agency Secretaries endorse a central coordinating and facili
Monitoring Council that should be continued over the lo

• The Agency Secretaries continue to support the Monitoring Council’s activi
their boards, departments, offices, and commissions to actively participate in relevant 
workgroups 

• The Agency Secretaries support the acquisition of long-term funding need
implementation of the Comprehensive Monitoring Program Strategy 

• The Department of Public Health be invited to sign the existing MO U
the Natural Resources Agency 

• The monitoring and assessment efforts of SWAMP (see Appendix 5) 
Monitoring Council’s rec
SWAMP accepting primary responsibility for: 
o statewide assessment of the health of aquatic ecosystems in streams a

including development of methods for bioassessment and biological 
o statewide assessment of fish tissue contamination in both freshwater and marine 

habitats and impacts and threats to fishing-related beneficial uses 
o development of appropriate QA/QC protocols and providing assistance 

including the QA Help Desk 
o continued implementation of the CED

functions and providing assistance to other
o Providing assistance to local and regional citizen monitoring efforts thro

Water Team

nced to ensure that the

September 23, 2010 Draft 
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ut-of-state travel for a 
 

s, the Control Agencies, the 
Governor’s Office, and the Legislature to identify ways to address the contracting and 
implementation constraints summarized above 

 

 The Monitoring Council’s member agencies should seek approval for o
number of staff to attend, at a minimum, the biennial National Water Quality Monitoring
Conference 

• The Monitoring Council should work with its member agencie



A Comprehensive Water Quality Monitoring Program Strategy for California Page 50 
 
 

September 23, 2010 Draft 

References 
 
California Water Quality Monitoring Council (CWQMC). 2008. Maximizing the Efficiency and 
Effectiveness of Water Quality Data Collection and Dissemination. Sacramento, CA. December 

ogress Report of 
ouncil. Sacramento, CA. December 30, 2009. 

 
09. Statewide Data 

Scientific Planning and Review Committee (SPARC). 2005. Review of California’s Surface 
Water Ambient Monitoring Program (SWAMP). Technical Report #486 of the Southern 
California Coastal Water Research Project (SCCWRP). May 2006. 
 
 

1, 2008. 
 
California Water Quality Monitoring Council (CWQMC). 2009. 2009 Annual Pr
the California Water Quality Monitoring C

Office of the Chief Information Officer for the State of California (OCIO). 20
Strategy Report. Sacramento, CA. July 15, 2009. 
 



A Comprehensive Water Quality Monitoring Program Strategy for California Page 51 
 
 

Appendix 1: SB 1070 Requirements Matched to Recommended Comprehensive Monitoring 
Program Strategy Components 
The following table illustrates which aspects of the Monitoring Council’s efforts to date address each specific requirement of SB 1070. 
 
SB 1070 requirement 
 

Detail Status 

Public information program on w
quality 

e 
information file on water quality monitoring, assessment, research, standards, 

and 
initial theme-based web portals; task of the State Water 

ater CWC §13167.  … place and maintain on its Internet Web sit a public Begun with creation of My Water Quality website 

regulation, enforcement, and other pertinent matters 
 

Board 

Memorandum of Understanding tion
cember 1, 2007, to enter into 

of understanding for the purposes of establishing the 
 b

Monitoring Council held first meeting June 23, 2008 

Monitoring Inventory ll undertake and complete, on or 
in
sta

Preliminary inventory completed June 28, 2008; 
 appendix of the Recommendations 
mber 1, 2008 

Recommendations report n or before December 
ental Protection Agency and the [Natural] 

max
lle
ta

 

Report submitted December 1, 2008 

Recommend improvements to 
monitoring 

CWC §13181(a)(4) The monitoring council shall review existing water quality 
monitoring, assessment, and reporting efforts, and shall recommend specific 
actions and funding needs necessary to coordinate and enhance those 
efforts. 
 

First set of recommendations presented in December 
1, 2008 report; more extensive recommendations to be 
submitted in Comprehensive Monitoring Program 
Strategy report scheduled for early 2010 
 

CWC §13181(a)(1)  … the California Environmental Protec
the [Natural] Resources Agency, on or before De
a memorandum 

 Agency and MOU signed November 26, 2007 

California Water Quality Monitoring Council, which the state
required to administer. 
 
CWC §13181(c) The monitoring council sha

oard would be 

before April 1, 2008, a survey of its members to develop an 
existing water quality monitoring and data collection efforts 
shall make that information available to the public. 
 
CWC §13181(b) The monitoring council shall report, o
1, 2008, to the California Environm

ventory of their 
tewide and 

updated as an
Report of Dece

Resources Agency with regard to its recommendations for 
efficiency and effectiveness of existing water quality data co
dissemination, and for ensuring that collected data are main
available for use by decision makers and the public. 

imizing the 
ction and 
ined and 
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CWC §13181(a)(5)(A) The recommendations shall be 
ultimate development of a cost-effective, coordinated, int
comprehensive statewide network for collecting and dis
quality information and ongoing assessments of the health of 

prepare for the 
egrated, and 

seminating water 
the state's 

waters and the effectiveness of programs to protect and improve the quality of 

 

ndations 
ocus on the 
ut not limited to, 
artment of Fish 

nds Commission, 
restry and Fire 

tate epartment of 
 Co ol. 

 

CWC §13181(a)(5)(C) In developing the recommendations, the monitoring 
ams rather than eate new 

 

te 

dundancies, inefficiencies, and inadequacies in existing water 
er to mprove the 

 information to the 

 

ced
v

Develop a comprehensive monit
program strategy 

ation with the 
wing:  

   (1) A comprehensive monitoring program strategy that utilizes and expands 
upon the State's existing statewide, regional, and other monitoring capabilities 
and describe how the State will develop an integrated monitoring program 
that will serve all of the State's water quality monitoring needs and address all 
of the State's waters over time. 
  

To be presented in the Comprehensive Monitoring 
Program Strategy report scheduled for early 2010 

d 

those waters. 
CWC §13181(a)(5)(B) For purposes of developing recomme
pursuant to this section, the monitoring council shall initially f
water quality monitoring efforts of state agencies, including, b
the state board, the regional boards, the department, the Dep
and Game, the California Coastal Commission, the State La
the Department of Parks and Recreation, the Department of Fo
Protection, the Department of Pesticide Regulation, the S
Health Services, and the Department of Toxic Substances
 

D
ntr

council shall seek to build upon existing progr
programs. 

cr

 
CWC §13181(a)(6) … the monitoring council shall formula
recommendations to accomplish both of the following: 
   (A) Reduce re
quality monitoring and data management programs in ord
effective delivery of sound, comprehensive water quality
public and decision makers. 

 i

 
   (B) Ensure that water quality improvement projects finan  by the state 

eness with 
 

provide specific information necessary to track project effecti
regard to achieving clean water and healthy ecosystems. 
 

oring CWC §13181( e)  … the state board shall develop, in coordin
monitoring council, all of the follo
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ed 10 years to complete 
implementation. 

 

ical, integration, and resource 
needs, and shall recommend solutions for those needs. 

 

ntation of the 
uant to 

implementation of the strategy, including federal funds that may be expended 

Task of the State Water Board 

Develop an agreement on Indicat  schedule, with 
er quality protection 
 the health of the 

suant to environmental 
ig

ide network. 
 

Under development through the efforts of individual 
theme-based workgroups 

ce lity as h the efforts of individual 
mplemented by the 
assurance efforts 

Develop a method for compiling, 
analyzing, and integrating readily 

CWC §13181( e)(4) This is to include data from waste dischar
volunteer monitoring groups; local, state, and federal agencies

ts.

e efforts of individual 
me-based workgroups. This will be complemented 

nt and integration 
a elements that must 

be more broadly integrated to address larger scale and 
more complex questions 

user-
friendly electronic Data Management 

de 
information on the data sites. 

ented on the individual theme-based web 
portals 

Develop a method for producing 
timely and complete water quality 
reports and lists 
 

d are those requ
Sections 303(d), 305(b), 314, and 319 of the Clean Water Act, and Section 
406 of the BEACH Act. 

res of 
individual theme-based web portals 

Develop  an update of the SWAMP 
needs assessment 

CWC §13181( e)(7) The SWAMP program needs will change in light of the 
benefits of the increased coordination and integration of information from 

To be included as part of the Monitoring Council’s 
Comprehensive Monitoring Program Strategy to be 

   The strategy shall include a timeline not to exce

   
   The strategy shall identify specific techn

 
CWC §13181( f)  … identify the full costs of impleme
comprehensive monitoring program strategy developed purs
subdivision (e), and shall identify proposed sources of funding for the 

for this purpose. 
 

ors CWC §13181( e)(2) Agreement, including agreement on a
regard to the comprehensive monitoring of statewide wat
indicators that provide a basic minimum understanding of
state's waters.  Indicators already developed pur
protection indicators for statewide initiatives shall be given h
core indicators for purpose of the statew

h priority as 

Develop a Quality Assuran
Management Plan 

CWC §13181( e)(3) Quality management plans and qua
that ensure the validity and utility of the data collected. 
 

surance plans Under development throug
theme-based workgroups, co
SWAMP and CEDEN quality 
 

ge reports; 
; and state and 

Under development through th
the

available information federal grant recipients of water quality improvement projec
 

 by a planned data manageme
workgroup, which will identify dat

  
the geospatial Being implemDevelop an accessible and 

System 
 

CWC §13181( e)(5) To the maximum extent possible, inclu

CWC §13181( e)(6) The reports and lists require ired under Under development as part of the reporting featu
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Appendix 2: 
 
California Water Qua
Annual Progress Report  

lity Monitoring Council  

December 2009 
 

Executive Summary 
The California Water Quality Monitoring Council ha
benchmarks in the legislation (Senate Bill 1070; K
completing a memorandum of understanding b
and the California Natural Resources Agenc
2007 and by submitting a key recommen

s met key 
ehoe, 2006) by 

etween Cal/EPA 
y in November of 

dations report in 

o include: 

plicability of the 
evelopment 

sition, monitoring 

ncil’s My Water 
 and useful 

and Safe to Eat 
for early 2010, (Wetlands and 

of core, high-
 that provide ready access to monitoring and assessment results 

ng a question-driven 
underlying data 

onitoring efforts 
b portal development 

eral, and non-

ndardized 
monitoring designs for beach water quality sampling, seafood tissue contaminant 
assessment, and g and overall assessment 

• Demonstrating how the web portals, based on improved data acquisition and integration, 
can increase the efficiency of both routine and ad hoc reporting 

 
The Monitoring Council’s next steps include completing the comprehensive monitoring program 
strategy report; formalizing relationships with the next set of theme-based workgroups; and 
further developing a statewide data management strategy in cooperation with Cal/EPA, the 

December of 2008. In early 2010, the Monitoring Council will 
submit its comprehensive monitoring program strategy for 
meeting most of the legislation’s goals over a ten-year 
timeframe. Specific accomplishments als

• Creating four theme-based workgroups that validated the broad ap
collaborative workgroup approach to coordination and web portal d

• Clearly identifying, through the workgroup process, gaps in data acqui
coverage, and management responsibility  

• Implementing a single point of access, through the Monitoring Cou
Quality web page, to organized monitoring data, assessment products,
background information  

• Developing and releasing two theme-based web portals (Safe to Swim 
Fish and Shellfish), with two additional portals scheduled 
Safe to Drink Groundwater). These are organized around a small set 
priority questions

• Developing draft design guidance for future web portals, emphasizi
structure, map-based assessment products, and direct access to 

• Conducting successful preliminary discussions with several additional m
that will provide the focus for the next phase of we

• Achieving tangible improvements in coordination among local, state, fed
governmental agencies 

• Making progress on developing and implementing coordinated and/or sta

wetlands project trackin
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Natural Resources Agency, and the Office of the Chief Information Office
Monitoring Council will continue to provide logistical and management sup
workgroups as they address issues identified in 2009. This process will re
Monitoring Council continue to develop and define its coordinating a
respect to other agencies. Finally, the Monitorin

September 23, 2010 Draft 

r. In addition, the 
port to existing 
quire that the 

nd advocacy role with 
g Council will use the more detailed 

or funding requests needed to support the full 
tation of the strategy called for in the legislation. 

comprehensive strategy as a basis f
implemen

Foreword 
This report is the first in a series of annual reports summarizing the California W
Monitoring Council’s progress toward implementing the requirements of Sena
(Kehoe, 2006). SB 1070 identified a number of goals and actions intended
efficiency and effectiveness of water quality and associated aquatic ecosyste
to provide broader access to monitoring data and assessment results. The le
that the California Environmental Protection Agency (Cal/EPA) and the Cal
Resources Agency enter into a Memorandum of Understanding establishing t
Water Quality Monitoring Council (Monitoring Council), to be administered by t
Resources Control Board. The MOU was signed November 26, 2007. SB 1070
that “the monitoring council shall review existing water quality monitoring, asse
reporting efforts, and shall recommend specific actions and funding needs ne
coordinate and enhance those efforts.” The legislation goes on to say, “[t]he re
shall be prepared for the ultimate 

ater Quality 
te Bill 1070 

 to improve the 
m monitoring, and 
gislation required 

ifornia Natural 
he California 
he State Water 
 also requires 
ssment, and 

cessary to 
commendations 

development of a cost-effective, coordinated, integrated, and 
ty information and 

ess of programs to 
s were presented by 

he Natural Resources Agency, 

ill report back to 
the agency secretaries on progress made in implementing the Council’s vision, and in a 

of the effectiveness of the 
s called for in the legislation. 

2008 in implementing 
ort targeted for 

ogram strategy. 

comprehensive statewide network for collecting and disseminating water quali
ongoing assessments of the health of the state’s waters and the effectiven
protect and improve the quality of those waters.” These recommendation
the Monitoring Council in its December 1, 2008 to Cal/EPA and t
which included the following commitment: 
 

On an annual basis, beginning in December 2009, the Monitoring Council w

manner that supports Cal/EPA’s conduct of a triennial audit 
comprehensive monitoring program strategy, a

 
This report provides a summary of progress achieved since December 
the recommendations contained in the December 2008 report; a companion rep
March 2010 will present the Monitoring Council’s comprehensive monitoring pr
 

The Monitoring Council’s Five-Part Solution 
SB 1070 described a set of fundamental issues that have prevented the State from making the 
most effective and efficient use of the extensive water quality monitoring conducted by 
permittees; local, state, and federal agencies; and others such as citizen monitoring groups. The 
Monitoring Council believ  on technical tools, though important, would not 
directly address these issues because it would not be driven by end users’ perspectives. The 
Monitoring Council’s solution to the monitoring coordination and data access problems therefore 
is centered on delivering data to those people who need it in ways that directly address their key 
questions. The essential components of this concept include a template for web-driven, user-
oriented data access portals that are developed and implemented by a series of issue-specific 
workgroups operating under the Monitoring Council’s overall guidance and approval.  

es that a primary focus
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roved 
essary for meeting 

d approaches will be the responsibility 
onitoring 

workgroups that operate 
he Monitoring Council  

e to evaluate, 

o water quality data, and a design template for the 

• Coordination of monitoring and assessment methods that achieves an appropriate balance 
tewide consistency and regional flexibility  

ta access and integration  

 
This process will promote efficiency by highlighting where (and only where) imp
coordination of monitoring methods and data management approaches is nec
users’ needs. Developing these coordinated methods an
of the issue-specific workgroups, working within general guidelines set by the M
Council. The five elements necessary for realizing this vision include: 

• An organizational structure built on decentralized, issue-specific 
within common policies and guidelines defined by t

• A set of performance measures which each theme-based workgroup will us
coordinate and enhance monitoring, assessment, and reporting efforts  

• A single, web-based, global point of entry t
complete set of theme-based web portals  

between sta

• Database and data management protocols necessary for more efficient da
 

Progress to Date 
The following sections describe progress achieved during 2009 for each of the five e
Monitoring Council’s strategy and demonstrates how these accomplishments provide 
of the strategy and lay the groundwork for further progress in the future. 

Issue-specific workgroups 
Collaborative theme-based workgroups are a core piece of the Monitoring C
and the vehicle through which much of the Monitoring Council’s efforts to imp
coordination and access to data will be accomplished. In 2009, the Monitoring C
on existing efforts, identified four prototype theme-based workgroups (Safe to
Fish and Shellfish, Wetlands, Safe to Drink Groundwater) that succeed
and broad applicability of the workgroup approach in a range of technical, regu
institutional settings. This initial set of workgroups leveraged existing efforts 
statewide coordination, provided a mechanism fo

lements of the 
a proof of concept 

ouncil’s strategy 
rove monitoring 

ouncil, building 
 Swim, Safe to Eat 

ed in validating the utility 
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The Safe to Swim workgroup built on the existing Beach Water Quality Workgroup for southern 
California and the Central/Northern California Ocean and Bay Water Quality Monitoring Group, 
integrating them into a more cohesive statewide entity that has formally agreed to manage the 
continued development and maintenance of the web portal in conjunction with the State Water 
Board, U.S. EPA, the Southern California Coastal Water Research Project (SCCWRP), and 
Heal the Bay. The Safe to Swim workgroup accelerated coordination among permittees, county 
public health agencies, environmental groups, and the State Water Board. However, these 
efforts, and the data management, assessment, and reporting tools built to support them, have 

broadened working relationships among state and federal agencies, permittee
and others such as NGOs. As described in the following paragraphs, workgrou
key gaps in data acquisition, monitoring coverage, and management responsi
to prioritize additional efforts planned for the future. The success of the four pr
workgroups has led to fruitful discussions with groups active in other areas tha
to the formal establishment of additional workgroups. The following paragraph
progress with representative examples. 
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Environmental Health Hazard Assessment (OEHHA), the Department of Fish and Game, the 
San Francisco Estuary Institute (SFEI), and SCCWRP. SWAMP’s success at bringing these 
parties together led to creation of the BOG, which has formally agreed to manage the continued 
development and mainte  Council’s Safe to Eat web portal. As an 
example of this improved coordination, the st wide lakes survey produced data that OEHHA 
used in 2009 to help update existing fish consumption advisories. The workgroup also acted as 
a vehicle, with Monitoring Council involvement, for crafting a more comprehensive and 
integrated set of information products for managers, the public, and other users (see Combining 
Multiple Agency Perspectives, next page). 
 

ize 
ater 

ng 
ure 
ul. 
 

developed over the next 
year at SCCWRP to 
enhance the flow of data 
from county health agencies 
to the State, U.S. EPA, Heal the Bay, and the Safe to Swim portal. By enhan
data generators to manage their data more easily, the new system is expect
more real-time data availability and streamline reporting efforts. 
The Safe to Eat Fish and Shellfish workgroup built on the existing Bioacc
Group (BOG), which has become an integral part of statewide assessments o
tissue contamination, coordinated by the State Water Board’s Surface Water A
Monitoring Program (SWAMP). These efforts include a 2007 – 2008 survey of 2
reservoirs, and an upcoming survey of coastal waters being coordinated with the Office of 
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Figure 1. Schematic illustration of the categories of monitoring programs 
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that produce data relevant to the Safe to Swim web po
collecting monitoring data in an integrated statewide d
focused on ocean beaches, and some few county-level 
programs at lakes and rivers. Data from other significant freshw
monitoring efforts have yet to be addressed. The workpla
therefore includes efforts to incorporate data flows from these re
program types into the web portal. 



A Comprehensive Water Quality Monitoring Program Strategy for California Page 59 
 
 
The Wetlands workgroup al
on an existing effort, the Califo
Wetlands Monitoring Workgro
(CWMW) that includes over
federal, and local entities
public and private. This workg
has made substantial p
toward including the large nu
agencies involved in wetland
monitoring, restoration, and
management and is the only
where these entities come
to collaborate on such issu
workgroup has achieved imp
agreements on de
standardized wetland defini
monitoring approaches, a
assessment and reportin
(see Coordination and 
Standardization, below) that
provide the basis for a
wetlands assessment progra
However, in defining these 
approaches, and in preparing
comprehensive report on the 
of the State’s Wetlands, the 
workgroup highlighted the la
coordinated statewide p
monitoring and assessing the
and condition of Califo
wetlands. Currently, respons
various functions is divi
number of state, federal, and local 
agencies, with no overarching 

September 23, 2010 Draft 

so b
r

u
 20 

, both 
ro

rogress 
mb
 

 
 ve

 toge
es. T

ort
fining 

tion
nd 

g meth

 co
 statewid

m.

 a
S

ck 
olicy fo

 e
rnia’s 

ibi
ded amo

assessment and reporting 

ater Boards, and 

 
Creation of the Safe to Drink web portal has focused initially on groundwater, an area where the 
State Water Board, the Department alth (DPH), the Department of Pesticide 
Regulation, the Department of Water Resources, the U.S. Geological Survey, and the Lawrence 
Livermore National Labs have long worked together. However, developing the web portal led 
them to begin thinking about common ways of accessing and presenting monitoring information, 
which required creation of an expanded collaborative relationship among the State Water 
Board’s Office of Information Management and Analysis, its Ground Water Quality Branch, and 
its outside partners. The initial focus of this effort has been to adapt the existing GeoTracker 
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framework. In response, the CWMW 
has assisted in proposing a 
coordinated management structure 
that allocates complementary 
monitoring and assessment 
functions to the State Water Board, Department of Fish and Game, Regional W
other agencies, including individual wetland project managers. 

Combining Multiple Agency Perspe
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results were portrayed and about the potential for 
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Monitoring Council, OEHHA, the State 
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p structure on 
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other state 
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d statewide monitoring and assessment programs. These include marine 

closed bays and 
 Program (IEP) 

nds the importance of explicit benchmarks for success, which 
sess the status of themes as they are prioritized for workgroup formation 

ss toward achieving the legislation’s goals. In its 
port, the Monitoring Council identified a set of six 

 related to:  

 objectives, and design 

• Program sustainability 
and described specific benchmarks for rating the degree to which each performance measure is 
being met by individual th and assessment programs. These performance 
measures are based on the U.S. EPA’s ten design elements for monitoring, assessment, and 
reporting programs and directly address the legislation’s requirements in terms of indicators, 
quality control, data analysis and integration, data management and access, and reporting. 
They have provided the conceptual structure for evaluating each workgroup’s progress and 
prioritizing areas where additional development is needed. The Monitoring Council is 

data, such as the Department of Toxic Substances Control, as well as o
system. 
 
The initial four workgroups, intended as a proof of concept, have worked as pla
coordinate and expand existing efforts, recruit new participants, highlight data
gaps, and catalyze solutions to a range of problems. They have also provided
Council with opportunities to better define its role in facilitating problem-solvin
higher-level management attention to bear where needed, creating po
guide workgroup efforts, and engaging the collaboration of non-state enti
SCCWRP, and Heal the Bay. This will be instrumental to future progress as ad
are targeted for development that do not necessarily have preexisting workgrou
which to build. In preparation for the next round of workgroup creation and web
development, the Monitoring Council has begun a formal outreach process to 
agencies and departments
or nascent regional an
rocky subtidal reefs, the Multi-Agency Rocky Intertidal Network (MARINe), harmful algal blooms, 
kelpbeds, the State Water Board’s Sediment Quality Objectives program for en
estuaries, SWAMP’s Healthy Streams Initiative, and the Interagency Ecological
in the San Francisco Bay / Delta. 

Performance measures 
The Monitoring Council understa
can be used both to as
and web portal development and to track progre
December 2008 recommendations re
performance measures

• Program strategy,

• Indicators, methods, and QA/QC 

• Data management 

• Consistency of assessment endpoints 

• Reporting and access 

eme-based monitoring 
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 monitoring, 
een recognized, 

e position to help ensure they are applied consistently and 
e full range of water quality monitoring and assessment programs statewide. 

-based web 
be accessible 
as the My Water 

progress and is encouraging workgroups to use them in managing their o
 
The performance measures provide a standardized framework for evaluating
assessment, and reporting programs. While such design principles have long b
the Monitoring Council is in a uniqu
rigorously across th

Single point of entry 
A central design feature of the Monitoring Council’s approach is that all theme
portals, and the water quality data and assessment products they provide, will 
through a single, global point of entry. This point of entry has been established 
Quality website at http://www.waterboards.ca.gov/mywaterquality (Figure 2) 
portals have gone “live” and been released to the public: Safe to Swim on  July
Eat Fish and Shellfish on December 8. A Wetlands portal is due to be release
and a fo

and two of its web 
 28 and Safe to 

d in January 2010 
urth prototype portal, Safe to Drink Groundwater, is also scheduled to be released in 

early 2010. The Monitoring Council has been tracking detailed web portal use statistics since 
August 26. In that period, nearly 2,000 unique visitors created over 16,000 page views primarily 
on the Safe to Swim web portal, distributed across the separate assessment questions within 
that theme. 
 
 

http://www.waterboards.ca.gov/mywaterquality
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Monitoring Council’s My Water Quality website, and the individual theme-based portals 
essment 
ublic. Where this 

s accomplished 
s users to more 

easily find answers to their concerns and solves the long-standing, fundamental data access 
problem described in the legislation, namely, that it can be confusing and time consuming to find 
data, assessment products, and background information relevant to a particular question or 
issue.  
 
Based on experience with the four prototype web portals, the Monitoring Council is developing 
guidelines for workgroups to follow as they develop additional web portals and intends to 
formalize these guidelines early in 2010. The guidelines include structure and content (e.g., 
question driven, statewide scope, multiple perspectives permitted), format (e.g., map-based 

 
The 

Figure 2. The Monitoring Council’s global point of entry to monitoring and assessment informati
based web portals. 

on for all theme-

accessible through this global point of entry, are structured around explicit ass
questions that reflect key information needs of managers, scientists, and the p
requires links to databases and websites maintained by other entities, this i
within the question-driven structure of the web portal. This approach enable
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ups, Monitoring 
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 following 

loping a common 
ed for all wetland 

d federal 
nal, state, and 

federal interests, the workgroup has also provided a vehicle for engaging high-level state and 
federal managers in key issues such as a definition of wetlands to be used by federal agencies 
such as the U.S. Army Corps of Engineers and state agencies such as Fish and Game and the 
State Water Board (see Theme-Based Workgroups: Forums for Collaboration, next page). 
When fully implemented, common wetland definitions, monitoring designs, and assessment 
approaches will provide important foundational elements for a statewide wetlands management 
program. The Wetlands workgroup is developing a detailed proposal for such a program, which 
will be submitted to Cal/EPA and the Natural Resources Agency in early 2010. An important 
feature of the workgroup process and the web portal’s structure is the flexibility to include new 

functionality across all web portals in order to promote ease of use. 
 
The process of organizing diverse data and information sources into one web
the Monitoring Council’s workgroups to identify opportunities for improved co
integration  (Figure 1), and streamlining of both monitoring designs and asse
(see Coordination and Standardization, below), and to highlight where importa
remain. In addition, the availability of the web portals as a single point of entry
and reporting tools has begun, as intended, to catalyze improvements to these
discussed under Issue-Specific Workgroups above, for example, the Safe 
with support from the Monitoring Council, has defined a much more efficient da
data management, and reporting procedure. When implemented, this will dram
the efficiency of day-to-day data transfer and integration functions as well as of the St
reporting to U.S. EPA and other
Wetlands web portal, with its Wetland Tracker features, will substantially impro
project managers’ ability to quickly summarize information on wetland extent a

Coordination and standardization 
One of SB 1070’s key goals is to improve the overall effectiveness of wate
ecosystem monitoring and assessment by addressing the widespread lack of coord
standardization across separate programs. Past expe
can increase the quality of assessments, along with their efficiency and reliab
entire data path from sampling through analysis and reporting. The Monitorin
based approach, which is centered on workgroups and web portals, has demo
validity of this strategy by identifying specific opportunities for improved coord
providing a structure for taking advantage of these opportunities. 
 
The Monitoring Council’s decision to focus workgroup efforts and web portal development on 

standardization efforts at the statewide scale. This decision means that workgro
Council staff, and data managers need no longer struggle to coordinate and/or 
monitoring efforts and all monitoring data statewide. Instead, they can conce
monitoring elements and data types that are essential to answering high-prio
questions, with a concomitant increase in overall efficiency, as illustrated in the
examples. 
 
At the level of individual themes, the Wetlands workgroup has focused on deve
assessment approach (California Rapid Assessment Method (CRAM)) to be us
projects and is working on common monitoring guidelines for use in state an
management programs. With more than 20 members representing local, regio
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Data management 
Data management provid inning for all other Monitoring Council and 
workgroup efforts. Coordination across programs, creation of statewide assessment 
perspectives, centralized access to data through the web portals, and automated report 
generation all depend on effective data management systems that collect, store, transfer, 
integrate, and provide ready access to validated and well documented monitoring data and 
assessment products. The Monitoring Council’s strategy is to build on existing systems and data 
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The CWMW has, therefore, become a key forum in wh
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Committee. This process is unavoidably complex and time 
consuming. However, it has achieved agreement by the federal 
agencies on t

staff in this effort and CWMW scientists have been d
in preparing the draft definition and in obtaining
agencies such as U.S. EPA. Development of th
classification systems is in process and should be co
2010.  
The CWMW is thus acting as a clearinghouse for a
technical review oversee

the three Corps districts in California and their regional regulatory 
Branch Chiefs, with the wetland definition recommended to the 
State Water Board by the TAT.  

Finally, the Safe 
monitoring and assessment approach, in which probabilistic sampling netw
overview of status and trends, and help to identify locations where m
sampling may be needed to support the development of consumption ad
workgroup has enabled a new level of coordination between OEHHA and the State Water Board 
that resulted in statewide data products such as that illustrated in Figure 3 that c
more integrated assessment approaches. 

es the technical underp
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sment  

 implement the 

sed its experience during the past year with the four prototype web 
portals to define its overall data management strategy, to begin establishing relationships with 
other data managers both inside and outside of state agencies, and to begin discussions with 
these managers about the role of a group. Because the Monitoring 
Council believes that its data management strategy should correspond to the types of issues 
likely to arise during the workgroup and web portal development process, the development of 
the data management strategy has necessarily lagged to some degree the implementation of 
the initial four prototype portals. In addition, completion of the CEDEN network and its regional 
data centers is contingent on funding beyond what is currently available to the Monitoring 
Council and the State Water Board. 
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Summary and Next Steps 
By establishing four theme-based workgroups and creating prototype web por
Monitoring Council confirmed the utility of its strategic approach. Each workgr
significant progress toward resolving the set of issues and problems identif
and meeting its overall goals of improving data access and the coordination
assessment programs. This progress includes the creation of new statewide as

a

tals for each, the 
oup achieved 

ied in the legislation 
 of monitoring and 

sessments; 
l programs; 
 efficiency of 

of the web portals.  
fing, by building in part on 

es. Maintaining what 
ls, expanding the 
er 2008 

ement infrastructure 
g, and staffing beyond 

oring Council’s 
 particular, the 

 importance of outreach, relationship building, and 
coordination with other state, federal, and local agencies involved in monitoring and 

 Monitoring Council must develop measures to track its own 
st the goals of the legislation and the activities and benchmarks described in 

its upcoming Comprehensive Strategy. 
 
 
Appendix 1: SB 1070 requirements 
(see Appendix 1 above) 
 

improved collaboration and coordination among multiple state, federal, and loc
agreement on standardized monitoring and assessment approaches; increased
data acquisition and reporting; and simplification of data access through use 
These accomplishments were achieved with existing funding and staf
existing efforts and targeting “low hanging fruit” for the initial set of prototyp
has been achieved, completing development of the four prototype web porta
Monitoring Council’s efforts to the full set of themes identified in the Decemb
recommendations, and establishing the programmatic and data manag
needed to support these activities, will require additional effort, fundin
what has been available to date. These requirements are detailed in the Monit
Comprehensive Monitoring Program Strategy, to be delivered in early 2010. In
Monitoring Council has stressed the

assessment. In addition, the
performance again
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Appendix  Development of My 
Quality Theme-Based Internet Portals  

 3: Guidelines for Workgroups and the
Water 

Background & Purpose  
The California Water Quality Monitoring Council is forming workgroups to add
need for timely and transparent information about water quality and associated eco

ress California’s 
system 

 effort to 
lth of our aquatic 

l Protection Agency 
um of 

ng Council. The 
 and assessment 

at this 
t. As stated in its 

nhancing 
t and reporting is the development of 

d the public with 
ed by an expert 

at focus on a 
 information in a 

f experts representing a variety of agencies and 
xpertise in water 

a specific theme 
ight, the 
p and maintain 

ssessment 

ematic area, in a 
rs, and the public. 

background 
nformation. As a portal is developed, maintained and enhanced, the workgroup strives 

monitoring and assessment activities, discovering and 
fficiency and 
 workgroup seeks to 

achieve the level of standardization necessary to meet the needs of the information users. The 
Monitoring Council estab  and guidelines for the workgroups and the 
monitoring programs they represent, and acts as a clearinghouse for standards, guidelines, and 
collaboration. 

Workgroup Formation & Function 
A workgroup may begin as an existing group or organization that seeks Monitoring Council 
guidance and direction in return for the increased exposure and recognition that result from 

conditions. These guidelines explain the path to becoming a successful partner in the
accurately portray the best available information on water quality and the hea
ecosystems. 

Senate Bill 1070 (Kehoe, 2006) required that the California Environmenta
(Cal/EPA) and the California Natural Resources Agency enter into a Memorand
Understanding (MOU) establishing the California Water Quality Monitori
legislation and MOU mandated coordination of water quality monitoring
activities among organizations both inside and outside state government, and th
information be made available to decision makers and the public via the Interne
December 2008 recommendations report to the Secretaries of Cal/EPA and the Natural 
Resources Agency, a key component of the Monitoring Council’s vision for e
California’s system for water quality monitoring, assessmen
a single point of entry to set of Internet portals that connect decision makers an
water quality and related ecosystem health information. Each portal is develop
stakeholder workgroup and includes interactive maps and monitoring data th
specific water quality or aquatic ecosystem theme. The goal is to present this
timely and user-friendly manner that directly addresses users’ questions. 

A Monitoring Council workgroup is composed o
entities, both within and outside state government, who are involved or have e
quality and/or aquatic ecosystem monitoring and assessment that relates to 
(e.g., the safety of eating fish from our waters). Under Monitoring Council overs
workgroup uses their collective scientific interest and capacity to design, develo
an Internet portal focused on their theme, thereby bringing monitoring and a
information to the public in an easily understood manner.  

The goal of the portal is to convey relevant and timely information about the th
variety of spatial and temporal scales, to agency decision makers, legislato
The portal should directly address users’ questions, as well as supply relevant 
technical i
to concurrently enhance the associated monitoring and assessment efforts that underlie the 
portal. This may include coordinating 
breaking down existing barriers to information sharing, and enhancing the e
effectiveness of monitoring, assessment, and reporting for their theme. The

lishes common policies

September 23, 2010 Draft 

http://www.waterboards.ca.gov/water_issues/programs/monitoring_council/docs/sb1070chptrd.pdf
http://www.waterboards.ca.gov/water_issues/programs/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/water_issues/programs/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/docs/sb1070mou.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#product
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#product
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#product
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website 
nized de novo by the 

e. 

ns, designed to help identify its focus and 

nt quality is readily 
le in a form and condition that can be displayed in the initial portal roll-out? 

y and effectively cover 

ing to answer about their theme?  
s and key agency management and 

 goals. These questions become the subjects of individual portal pages. 

ided into short- and long-term. 

70 

rshed management scientists and practitioners 

ff performing assessments, evaluating conservation investments, writing 
g enforcement, etc. 

rganizations (e.g., Heal the Bay, Waterkeepers, SCCWRP, 

questions being addressed? 

b) Who are the key players, i.e., the sources of relevant data and assessment tools? 
The answer should inform the workgroup to appropriately expand its membership. 

c) What other workgroups share overlapping subject matter (e.g., related ecosystem 
health themes)? These workgroups need to establish relationships for cooperation, 
developing mechanisms for data sharing and dynamic linkages between their 
portals, and avoiding unnecessary redundancy. 

 
publication of an Internet portal accessed through the My Water Quality 
(www.CaWaterQuality.net). Alternatively, workgroups may be orga
Monitoring Council to tackle a specific water quality or related ecosystem them

Initially, the workgroup asks itself a number of questio
representation. 

1) What is the scope of the assessment that will be presented? 
(e.g., streams vs. wadeable streams, beaches vs. ocean beaches) 

a) Short-term focus – What relevant and timely information of sufficie
availab

b) Longer-term focus – What information is needed to more full
the theme? 

2) What are the questions that the workgroup is try
These should reflect common public question
legislative

3) Who is the target audience?  
Again, this may be subdiv

a) Public 

b) Legislature        minimum required pursuant to SB 10

c) Agency decision makers 

d) Water quality/wate

e) Agency sta
permits, developing local land and water use ordinances, takin

f) Non-governmental o
SFEI, citizen monitoring groups) 

g) Regulated community 

4) Needs Identification 

a) What data sets and assessment tools are needed to effectively respond to the 

http://www.cawaterquality.net/
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? 

ate?  
roblems by bringing 

oup needs to 
r portal development and coordination efforts to partner agencies, with the 

en agency web sites, 
tress how each 

 an important goal of 

ssessments and their underlying monitoring 
atic area, provide critical review and comment (e.g., biases, data 

ility issues), and encourage improvement over time.  

adequately address key 

nce? 

with recommendations for 
nce measures 

onitoring Council recommendations report (see Section 
evaluations. 

ded by theme-
nitoring data and to 

d, if not why, and 

ons of existing published thresholds?  

c) What statutory and regulatory requirements must be met in the selection of existing 
and future thre

Each workgroup should develop recommendations to the Monitoring Council for making 
assessment thresholds more uniform across agencies and organizations involved in a 
particular theme. Recommendations must reflect the requirements of adopted statutory 
and regulatory mandates and consider regulations under development by potentially 
affected agencies. The Monitoring Council will, in turn, make recommendations to the 
appropriate agencies & organizations. 

5) Problems Assessment 

a) What are the potential barriers to success

(1) Institutional (e.g., data ownership, data access) 

(2) Technical (e.g., data management, web capabilities, GIS and database 
platform differences) 

(3) Funding / resources 

b) Are there critical players who are unable or unwilling to particip
The Monitoring Council should be able to help to correct these p
responsible entities to the attention of agency secretaries. 

6) Outreach – Sustainability hinges on getting the portals woven into the fabric of each 
agency’s programs. Based on guideline #4(b) and (c) above, the workgr
market thei
goals of improving participation, sharing data, making linkages betwe
and using the portal as part of each agency’s program implementation. S
organization benefits from the effort. Fostering these relationships is
the workgroups. 

7) Each workgroup should review existing a
programs within its them
gaps, redundancies, comparab

a) Are existing monitoring and assessment programs able to 
public and resource management questions? 

• What do we do well? 

• What is not being addressed? 

b) What needs to be done to correct the problems or improve performa

A detailed critique should be sent to the Monitoring Council 
agencies/organizations responsible for the assessments. The performa
provided in the December 2008 M
2.1.2 and Appendix 3) should be used to structure the 

8) Assessment Threshold Review – A key component of coordination provi
based workgroups involves the thresholds used to assess collected mo
answer relevant questions on a variety of spatial and temporal scales.  

a) Have commonly accepted metrics and thresholds been develope
what can be done to establish them? 

b) What are the pros and c

sholds? 
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resented on the 
re 1 below. 

one of these main 
ions, e.g., a groundwater focus under the broader question of “Is our water safe to 

c ecosystems 

ding the general public, agency 
 First present more 
Allow users to drill 

down to more detailed information that relates to their specific interests. 

11) The portal home page should present several more-detailed questions (developed in 
guideline #2 above). These act as links to additional pages in the portal that present 

 
Portal Focus and Content 
9) The central theme of each portal is expressed as a broad question, as p

My Water Quality home page (www.CaWaterQuality.net), shown in Figu
Alternatively, a portal may focus on a particular water body type within 
quest
drink?” or a wetlands focus under the broader question of “Are our aquati
healthy?” 

10) Each portal should inform a wide range of audiences, inclu
decision makers, legislators, and scientists (see guideline #3 above).
generalized assessment products that address a broader audience. 

Figure 1. My Water Quality home page (www.CaWaterQuality.net)  

http://www.cawaterquality.net/
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tions Answered” 
 Figure 2 below. 

place-based links 
e map provides 
r state division. 

k them. Focus 
and the public. 

tly. In such cases, 
either present available monitoring and assessment information that is germane to the 
question or describe the nature of the data gap and what is being done, or could be done, 
to fill it. Each portal should clearly identify what is known and not known about the water 

to these more detailed questions. For example, as shown in Figure 2, th
links to the same question areas for each county, ecoregion, and/or othe

12) Phrase questions in a straightforward manner as the public would likely as
questions on topics of interest to agency decision makers, legislators, 

13) It is acceptable to ask questions that cannot currently be answered direc

Figure 2. “Is it safe to swim in our waters?” portal home page 
(http://www.waterboards.ca.gov/mywaterquality/safe_to_swim/) 
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rpose of identifying, focusing, and 
s. 

different 
ple, report cards, 
abitat or 

hould be presented. The portal should explain 
e to the portal’s 

assessments 
r data display, why each assessment has been made, its 

ent supports 
izations on the pages 

 #13, above). 

ner, each portal should communicate that it is a 
 goal of adding 

ailable. 

here data are 

o pages that present 

s, policies, 

out the sources of water quality and aquatic ecosystem health 
ociated risks, threats and impacts on human health, natural 

ft navigation bar. 

on to provide comments, e.g., “Did 
w. Capture common 

sed portals: 

(http://www.waterboards.ca.gov/mywaterquality/safe_to_swim/) 

b) “Is it safe to e  our waters? 
(http://www.waterboards.ca.gov/mywaterquality/safe_to_eat/)  

23) Beginning with the portal main or home page and throughout the portal, emphasize maps 
and graphic representations of data and assessments in the main page content area. 

a) Consistent cartographic design (e.g., colors and symbols) should be used across 
portals to enhance the clarity of information being presented. For example, red and 
other warm colors should be used to represent problems, impairments and older 

motivating efforts to improve monitoring and assessment program

14) Present multiple ways to view and interpret monitoring data by including 
assessments made by appropriate agencies and organizations (for exam
numbers and trends of exceedances, derived risk measures, indices of h
ecosystem health, neutral data summaries). If multiple reputable assessment approaches 
or thresholds have been published, each s
the difference between the assessment perspectives and their relevanc
questions in terms the public can readily understand. 

15) Clearly communicate who is responsible for the monitoring programs and 
presented in each portal map o
relationship to each question in the portal, and what decisions the assessm
(see guideline #14, above). Displaying logos of the responsible organ
where their work resides is encouraged. 

16) One or more statewide assessment perspectives should be presented whenever possible.  
Data gaps and uncertainties should be clearly described (see guideline

17) On the home page or in a prominent man
work in process, initially showing what data are readily available, with the
information as it becomes av

• Throughout the portal, highlight where data are not being collected or w
being collected but not currently being compiled. 

18) Provide definitions of technical terms in the form of pop-ups or links t
appropriate background information. 

19) Include background information on applicable laws, regulations, standard
guidelines, regulatory activities, enforcement activities, and research that are appropriate 
to the theme of the portal. These are featured as links in the left navigation bar. 

20) Include information ab
problems and their ass
resources, and/or ecosystems. These are featured as links in the le

21) Include a mechanism to solicit user input and an invitati
 #30(d) belothis page answer your question?” See guideline

comments and responses in the portal. 

Portal Layout and Format 
22) The following portals should be viewed as templates for other them-ba

a) “Is it safe to swim in our waters?” 

at fish and shellfish from
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nd cooler colors should be used to represent better 

aps. 

nd as hyperlinks 

itoring data on 
 portal “Is it safe to 

ity/safe_to_swim/ 
nd shellfish from 
t/ 
sue data, 

 a 
 such downloads 
lstate.edu/online-

g 

hroughout the portal. 
e theme. 

My Water Quality 

nd easily. For 

 a new window. 

a)  A link to return to the main My Water Quality home page (www.CaWaterQuality.net), 
thereby providing access to the other portals. In the portals “Is it safe to swim in our 
waters?” (http://www.waterboards.ca.gov/mywaterquality/safe_to_swim/trends/) and t 
“Is it safe to shellfish from our waters?” (http://www.waterboards.ca.gov/ 

he tabs 
ity buttons may be 

conditions and newer information. 

b) Included legends to provide keys to colors and symbols used in m

24) Background information is featured as links in the left navigation bar a
within the main page content area. 

25) Wherever possible, allow the user to access and download the raw mon
which the assessments are based. For example, the Trends page of the
swim in our waters?” (http://www.waterboards.ca.gov/mywaterqual
trends/) and the Data & Trends page of the portal “Is it safe to eat fish a
our waters?” (http://www.waterboards.ca.gov/mywaterquality/safe_to_ea
data_and_trends/) provide direct access to bacterial indicator and fish tis
respectively. Adding a link to download these data (e.g., as an Excel spreadsheet) for
selected location or area would further improve this feature. Examples of
are on the SWAMP-Moss Landing website at http://swamp.mpsl.mlml.ca
data/year-1-lakes-fish-contaminant-study. Note that the spreadsheets provide filterin
tools for each column heading. 

26) Use consistent units, scales of measurement, and chemical names t
Metric units are expected, unless English units are normally used for th

27) Where possible, use page formats and colors similar to those of existing 
portals to provide a consistent look and feel.  

2 P8) ortal content should strive to be accessible to persons with disabilities, so as not to 
interfere with an individual’s ability to obtain and use information quickly a
guidance, see http://www.webtools.ca.gov/Accessibility/. 

29) Links to web pages that are outside of the portal should do so by opening

30) Include the following core page features on all portal pages: 

eat fish and 
lity/safe_to_mywaterqua eat/data_and_trends/), this is accomplished via t

across the top of the page. Alternatively, one of the My Water Qual
used for this function. 

   
b) A link to the workgroup information section of the Monitoring Council’s page (see 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#work
group). In exis  via the left navigation link "Monitoring 
Programs, Data Sources & Reports". 

c) A link to the Monitoring Council information page (http://www.waterboards.ca.gov/ 
mywaterquality/monitoring_council/). In some portals, this is accomplished via the 
words "CALIFORNIA WATER QUALITY MONITORING COUNCIL" in the banner at 
the top of the page. 

ting portals, this is done

http://www.waterboards.ca.gov/mywaterquality/safe_to_swim/trends/
http://www.waterboards.ca.gov/mywaterquality/safe_to_swim/trends/
http://www.waterboards.ca.gov/mywaterquality/safe_to_eat/data_and_trends/
http://www.waterboards.ca.gov/mywaterquality/safe_to_eat/data_and_trends/
http://www.cawaterquality.net/
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#workgroup
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#workgroup
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/index.shtml#workgroup
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terquality/ 
e to ask 

 provide comments. In the some portals, this is done via the right tab at 

 the SB 1070 Coordinator with your 
ordinator" linked to 

ordinator@waterboards.ca.gov. 

ment Process 
al approval by the 

 mock-up, and 
 development. 

r maintaining the portal with regular updates as new 
ep the portals 

ible (e.g., 
gularly updated data management system), with the 

ment products, and 
d to the Monitoring 

) presented in a 
l review and 

ed to be 
 included in a 
th a mechanism 

ortal users. 

es with the performance of maps and other web page displays are to be 
blished by 
tion Officer. 

 draft versions of 
l before public release. Members of such focus groups should reflect one or more 

t 
tributed data management system, 

such as the California Environmental Data Exchange Network (CEDEN). The creation of 
new centralized master databases should be avoided, as they are more difficult to develop 
and maintain. 

37) Data from disparate sources should be brought together by establishing linkages and data 
exchanges. A goal should be automated real-time data exchange and movement of 
information to the portal. 

38) To ensure continued high quality, monitoring data should reside as close to its source as 
possible, preferably with the organization that generates the data. 

 A link to the Contact Us page (http://www.waterboards.ca.gov/mywa
contact_us/), which provides information on portal roll-out and a plac
questions and
the top of the page. 

• An example comment link is "Contact
comments and suggestions." with "SB 1070 Co
mailto:SB1070Co

Portal Develop
31) The portal is a product of the theme-based workgroup, with conceptu

Monitoring Council. 

a) For new portals, the workgroup is responsible for developing a
presenting it to the Monitoring Council for approval, prior to portal

b) The workgroup is responsible fo
monitoring data and assessment tools becomes available. To ke
efficient and timely, updates should be automated to the extent feas
drawing information from a re
goal of presenting information in real time. 

32) The Monitoring Council will review and approve questions, assess
portal mock-ups prior to portal development. These should be presente
Council as a mock-up of main portal pages. 

33) New assessments (ones not formally made by agencies/organizations
portal are products of the theme-based workgroup. Monitoring Counci
approval of new assessments is required, especially for those expect
controversial. A test-phase assessment map or data presentation may be
portal prior to full workgroup concurrence if it is clearly labeled as such wi
for inviting comments and suggestions from p

34) Technical issu
corrected prior to portal release. Address any GIS and web standards pu
participating state agencies and the California Office of the Chief Informa

35) Consider convening one or more focus groups to review and comment on
the porta
of the target audiences discussed in guideline #3 above. 

Data Managemen
36) The Monitoring Council has endorsed the use of a dis

http://www.waterboards.ca.gov/mywaterquality/contact_us/
http://www.waterboards.ca.gov/mywaterquality/contact_us/
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tems, their data 
ed with CEDEN. 
abs (MLML), the 

San Francisco Estuary Institute (SFEI), the Southern California Coastal Water Research 
Project (SCCWRP), and the University of California at Davis (UCD). 

 

 For monitoring data generators that lack in-house data management sys
may be managed through a regional data center, such as those associat
CEDEN regional data centers currently reside at Moss Landing Marine L
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Appendi up,  
tate Wetland and Riparian Monitoring 

x 4: California Wetland Monitoring Workgro
Tenets of a S
Program (WRAMP) 

 
[INSERT CWMW STRATEGY THROUGH FIRST HALF OF P. 12, DELETING “FUNDING 
STRATEGY” AND ALL ATTACHMENTS] 
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 Appendix nd Assessment Strategy  
and Assessment Framework 

 
[TBD] 
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